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EField Service... 


Safeguard to 


product reputation 


Severe environmental conditions or abnormal 
operation of internal combustion engines will 
ultimately cause trouble...ranging from pre- 
mature impairment of efficiency to complete 


breakdown. 


When the user of the equipment doesn’t really 
know the cause of trouble he should ask for and 
expect assistance in diagnosing the failure. If 
he doesn’t get the information or help he 
needs he may simply condemn the product 
and let it go at that. 


The attention of competent service engineers 
is needed in such cases, for without such atten- 
tion no reputation for quality will survive. 
Ignoring more than momentarily such re- 
quests for information or help...or such com- 
plaints about the product...invites damaging 
criticism when the man who has the problem 


talks about the product. 


PERFECT 


PISTON RINGS 


Hagerstown, Indiana 


In the handling of service problems arising 
from piston rings and related engine parts, 
the service engineering staff of Perfect Circle 
Corporation represents more accumulated 
field service experience than any other ring 
manufacturer. 


This field service capability and availability 
is a plus value for our customers...and con- 
tributes greatly to our continuing research 
program by keeping us closely in touch with 
user experience in the field. We learn con- 
stantly how our products respond to extreme 
operating conditions, and how they can be 
improved to increase the use life of rings over 
other parts. 


When you are confronted with problems 
involving piston rings or related engine 
components, we would be grateful for the 
opportunity to work with you in research, 
engineering, and field service. 


CIRCLE 


POWER SERVICE PRODUCTS 


In Canada: Don Mills, Ontario 
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One fluid for transaxles 


One fluid suitable for both automatic transmission and axle is closer 
to reality than ever before as a result of intensive development for the 
Corvair transaxle. The stumbling blocks have been exposed, tests devel- 
oped to pin them down, and advances made in removing them. (Paper 
No. 117B) — John W. Clark, Robert E. Harvie, and Edward L. Nash 


Better energy conversion devices needed 


Future space power systems must convert solar, nuclear, and chemical 
energy into the desired type of power by dynamic or static methods. 
Electrical power will be the type needed for most vehicle purposes except 
propulsion (but including power for electric thrust). (Paper No. 105U) 
— Col. R. A. Jones and J. S. Keeler 


Optimum joints for hot honeycomb panels... 34 


There are two approaches to design of joints for high temperature 
honeycomb panels: the pictorial design approach and the analytic de- 
sign approach. Pictorial design is mainly concerned with optimizing one 
type of structure, such as honeycomb sandwich. Analytic design is con- 
cerned with optimizing the best load transfer at the lightest weight, ir- 
respective of the type of structure necessary to accomplish the transfer. 
This article discusses both approaches. (Paper No. 99U) —Frank J. 
Filippi and Boris Levenetz 


New diesel designs 


Manufacturing economies available “~ use of existing machine tools 
were the governing consideration in IHC’s adaptation of an existing car- 
bureted truck engine to a new family of diesels. (Paper No. 116T) — 
A. F. Dewsberry, C. P. Bozos, and J. B. Reeves, Jr. 


Vibration isolation systems for missiles 


A near resonance-free vibration isolation system for missiles is possible 
by extending the theory of damped dynamic vibration absorbers to in- 
clude damped spring-mass systems. The necessity of operating at or 
near the normal resonanc: points of equipment results from missile de- 
mands for light weight yet higher frequency driving forces. (Paper No. 
100Z) — G. Harold Klein 


Telescoping PTO’s need care 


If kept well lubricated and operated properly pto’s give little trouble, 
but perhaps 10% of operators do not follow the instruction book. Equip- 
ment can be built heavy enough to compensate for their neglect, but a 
better solution appears to be a full-circulating-ball, free-telescoping as- 
sembly. (Paper No. 95V) — E. W. Saiberlich 
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Who will design tomorrow's trucks? 


An industrial engineer, turned editor, says today’s truck leaves much to 
be desired as a materials handling device . . . thinks buyers’ resistance to 
change prevents major strides in advanced truck design. (Paper No. 
S209) — Carroll W. Boyce 


Rated loads for mobile cranes . 


Rated loads for self-propelled, revolving, variable boom cranes should 
form the basis for comparing machines. Any other approach leads to 
confusion. The part of the safety code in ASA B30.2 which defines rated 
loads doesn’t make such comparison feasible. Neither does the definition 
in the manufacturer’s warranty in Commercial Standard CS90. (Paper 
No. 94T) — Trevor Davidson 
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Climatic conditions causing increased engine requirements also cause 
higher fuel ratings. Engine requirements increase in the spring and fall 
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octane number would conserve crude oil, and give the customer quality 
products at lower cost. (Paper No. 127T) —F. J. Sanders and E. H. 
Scott 


Pump standards will drop diesel damage 58 

Lost power, poor fuel economy, and short engine life are results of poor 
field calibration of diesel fuel injection pumps. Coming standards are 
aimed at raising test stand accuracy. Production engine rating also 
benefits from accurate direct calibration method. — (See box on page 60) 


Selected readings in atomic energy 62 


For the past several years, the SAE Nuclear Energy Advisory Commit- 
tee has been making available to SAE Journal readers, lists of recently 
published books, articles, reviews, and new periodicals covering all of the 
major phases of development in the atomic energy field. 


Ground support equipment oo ee 
400 to 500 pieces of equipment are being added to Air Force inventory 
each day to support missile aircraft communications and warning sys- 
tems. This article describes some of the more commonly used pieces of 
ground support equipment. (See box on page 68 for available papers.) 
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Redesign of high capac- 
ity compressor shaft and 
bearing assembly elimi- 
nated costly angled 
shaft in favor of unique, 
efficient ball bearings. 


Illustration: Courtesy, Frigidaire Division, General Motors Corporation 


Unique ““ Wobble Plate Ball Bearing 
Simplities Axial Cornpressor Design! 


CUSTOMER PROBLEM: 


In developing the ideal compressor for automobile 
air conditioning unit, customer engineers faced 
the problem of further design simplification and 
refinement of pilot model. 


SOLUTION: 


N/D Sales Engineer, in co-operation with cus- 
tomer, pointed out a possible design simplifica- 
tion in the crankshaft bearing assembly. By pro- 
viding a specially designed N/D precision ball 
bearing with shaft bore at an angle, a straight 
shaft could replace the original pilot model crank- 
shaft. The wobble plate angle would then be sup- 
plied by the bearing rather than the shaft. First 


hr 
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tests proved the new and simpler shaft/bearing 
assembly met customer’s rigid performance stand- 
ards in high capacity compressor. Final testing of 
some 300 pilot models, both in the laboratory and 
on road test cars, finalized the design. Now .. . 
all GM air conditioner equipped cars are cooled 
with the aid of N/D ball bearings. 


If you’re working on new designs . . . or rede- 
signing, why not call your N/D Sales Engineer. 
He knows the performance possibilities of vir- 
tually every ball bearing made . . and, he 
knows what can be done with special bearing 
designs! For more information write New De- 
parture Division, General Motors Corporation, 
Bristol, Connecticut. 


ie 
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SBALL & ARINGS 
proved reliability you can build around 
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More Performance At Less Cost: 


HYDRA-DRIVES® 
CDB POWER SHIFT TRANSMISSION 


A torque converter...and 4-speed transmission in one compact package! 


Proved in hundreds of vehicles for four years, these The CDB model illustrated above is used in con- 
units assure top work output of heavy-duty equip- nection with a size “C” drop box. A BDB model is 
ment... at a lower initial cost than other models of also available, for use with a size “B” drop box on 
comparable performance. Engine lugging and heavy equipment of up to 175 H.P. 

shock loads are eliminated. A 3 to 1 torque multiplica- 

tion makes starting fast and effortless—even with 

heaviest loads. 


Simple to operate, too, a flip of the operator’s lever 
accomplishes power shifts within each range and hay DRIVES 
without any interruption of the power flow. 
With four speeds forward and reverse, the CDB 
Hydra-Drives Power Shift Transmission is ideally ROCKWELL-STANDARD CORPORATION 
suited for vehicles which must travel in both direc- TRANSMISSION AND AXLE DIVISION 
tions during a normal work cycle. Rated at 550 ft. Ibs. Se ee 
input torque, it can be used with a wide range of in- Jar. 
ternal combustion engines up to 250 H.P. wR 


Products of ROCKWELL-STANDARD Corporation 
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approach and general concepts used; 
development problems and standardiza- 
tion. 


The Bishop’s Boys — Human Engi- 
gineering for the First Flight, D. B. 
SHERMAN. Paper No. 8205. Early 
life of Wright Brothers— Wilbur and 
Orville — and how it influenced them 


Paper No. 96X. Description of posi- 
tioning control developed by Ross Gear 
and Tool Co., Inc. for implement con- 
trol of agricultural and construction 
equipment installations; feedback 
characteristics of simplified hydraulic 
servo mechanism; basic operating prin- 
ciple of booster; specific applications 
such as integral implements with trac- 
tion boost, and trailing type imple- 
ments. 


Presented here are brief of recently 
presented SAE papers. pers are avail- 
able in full in multil form for one year after 
pre sentati on. To order 
the “Readers Infc 
page 6 corres 


after the tit of the digests of interest to you 


the numbe in 
blank on 


ponding to the numbers appearing 


AIRCRAFT 


Procedure for Optimizing Ground 
Support Equipment as Applied to Fal- 
con Missiles, B. A. McDONALD. Paper 
No. 97V. Design requirements and 
method used by Hughes Aircraft Co. in 
optimizing ground support system em- 
ployed with Falcon, air-to-air guided 
missile; operational requirements; 
analysis method employed in selection 
of equipment of integrated nature; 
base transport, handling and aircraft 
loading are performed by means of 
multipurpose vehicle; shipping con- 
tainer and handling vehicle housing 
missile during shipment and period of 
storage; checkout console, and other 
details. 


Thor Ground Support Equipment — 
Engineering Challenge, R. STONER, 
F. C. ALLGREEN. Paper No. 97U. 
Basic demands of any missile on its 
support system and particular require- 
ments of ground support equipment for 
surface-to-surface Thor IRBM, devel- 
oped by Douglas Aircraft Co., Santa 
Monica, Calif.; problem of providing 
equipment for handling of liquid oygen 
as propellant; dual function of trans- 
porter-erector serving to support mis- 
sile in transit to launch site where it 
becomes part of erection system; devel- 
opment of prefabricated Thor missile 
shelter. 


GAM-77 Ground Support Equipment, 
E. B. PRICE. Paper No. 97T. Equip- 
ment required for Weapon System 131B 
of GAM-77 turbojet powered air to sur- 
face missile, produced by North Ameri- 
can Aviation, Inc., Calif., totaling about 
95 different end items; checkout, con- 
trol and servicing equipment provided 
for adequate maintenance of missile; 
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in their studies and early experiments, 
that eventually led to the first flight. 


Harrow Flexibility by Means of Link- 
age, D. F. KAMPE. Paper No. 96W. 
Efforts made by Tractor & Implement 
Div. of Ford Motor Co. to design har- 


GROUND VEHICLES 


Servo Booster System for Positioning 
Control of Implements, T. I. MONROE. 
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rows that would retain transport and 
depth control features of superstruc- 
ture framing method while improving 
performance in following areas: ability 
of individual harrow gangs to follow 





irregular ground contours and reduc- 
tion of tendency toward blade break- 
age because of motion confinement 
within hitching method; “Flex-O- 
Hitch” system of links between tractor 
and harrow; motion and force analysis 
evaluating performance of tractor im- 
plement combination. 


P.T.O. Line Telescopes, What More 
Do You Want? E. W. SAIBERLICH. 
Paper No. 95V. Conventional means of 
transmitting power from tractor to 
trailing machine through three univer- 
sal joints requires telescoping section 
between at least two of universal joints 
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to allow equipment to negotiate knolls, 
ditches or turns; problems involved and 
early designs of principal telescoping 
sections; advantages in using free tele- 
scoping member in PTO line; full-cir- 
culating-ball free-telescoping assembly 
and graphs showing performance of lu- 
bricated assemblies. 


Rated Loads for Mobile Cranes, T. 
DAVIDSON. Paper No. 94T. Paper 
deals with self propelled, revolving, 
variable boom cranes used on construc- 
tion jobs; principle motions of mobile 
crane which may be crawler, truck, or 
wheel mounted; problem of defining 
rated loads; tipping load calculations; 
present stability rating factors and re- 
quirements; it is suggested that com- 
parison of geometrically dissimilar ma- 
chines would be more realistic if rated 
load tables were established on basis 
of effective reach beyond tipping axis 
instead of on basis of radius. 


MATERIALS 


Application of Materials to High 
Temperature Service in Rocket En- 
gines, R. P. FROHMBERG. Paper No. 
98V. Analysis of material applications 
from viewpoint of designer, manufac- 
turer, and quality control engineer: 
high temperature problems encoun- 
tered in thrust chamber, gas generator 
combustor bowl, hot gas manifolding, 
and multistage turbine; example of 
Redstone engine thrust double walled 
chamber made of SAE 4130 steel; re- 
cent production chambers made of pure 
nickel tubes; quality control measures 
for thin walled tubing. 


Evaluation of Ablation Materials for 
High Temperature Application, M. A. 
SCHWARTZ, W. BANDARUK, G. J. 
MILLS. PAPER No. 98T. Desirable 
properties in ablation materials and 
aspects of ablation-type materials be- 
ing studied at Aeronutronic for mis- 
sile applications; consideration of ma- 
terials that vaporize without liquid 
phase such as graphite or plastics, 
vaporize from liquid phase such as ce- 
ramic oxides or metals, and composites 
such as ceramic oxide reinforced plas- 
tics; ablation testing technique em- 
ploying oxyacetylene torch and test 
results. 


Presented here are brief digests of recently 
presented SAE papers. These papers are avail- 
able in full in multilith form for one year after 
presentatior To orde r, circle the numbers in 
the “Readers Information Service” blank on 


page 6 corresponding to the numbers appearing 
after the titles of the digests of interest to you 
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SIMPLIFY ASSEMBLY... 
Retain parts on shafts with slip fit and Loctite 


Designing with liquid LoctiTE eliminates press fits, shrink fits, broaching, knurling, keyways, 
set screws and pinning ... provides easier tolerances...cuts rejects and rework. 


HOUSING L376 max. +0.0000 


WAS L375 mia. 00 -1.375 -0.0003 
0.6253 mex. < 


WAS SE54F min : SEALANT APPLIED 
HERE 


ee) } 0 


0.6250 max. a 
'S GEia5 min 
L3785 max. 1D 0.625 22.2922 


. 1.3750 min ~0.0002 
Bearings SHAFT BEARING A LED 


LoctITE Sealant replaced press fit, opening up tolerances .002 inch on shaft and housing. Rejects 
were cut from 8% to 1% and rework from 20% to 0! Bond to inner race withstands 1000 lbs. thrust 

. equal to the best press fit. Slip fit with LocTiTE gives more uniform retention . . . eliminates 
fretting damage due to loose “press fit”? or bearing distortion resulting from tight press fit... 
assures better shaft alignment. Easier tolerances speed assembly. 


Hardened Sleeves Gears and Pulleys Rotors Fans 


Eliminates shrink fit | Eliminates broaching, Eliminates shaft dis- Eliminates set screws 

. . mounts hardened knurling, shaft tortion and resulting ...no amount of vi- 

sleeve: without pulling distortion. Easier  regrinding & straight- bration will loosen 
gear replacement. i 
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LOCTITE Sealant is easy to apply... simple to automate 


LOcTITE is a one-component liquid with the unique property of converting to a tough plastic 
when confined between close fitting metal parts. It does not air dry. It does not require 
mixing with a catalyst and will not spoil on standing in a storage vessel. It comes fully pre- 
pared ...stores for years...hardens only when treated parts are assembled. It forms a 
tough seal that resists heat, oil, water, all common solvents. Parts treated with LocTITE can 
be disassembled by ordinary methods. 


LOCTITE Kit No. 10-10 


Contains 10 grades of Loctite Sealant specially 
put up to assist designers in determining proper 
grade and use of Loctite in product development 
and for general experimental work. By selection 
of proper grade, the designer can apply a pre- 
determined amount of locking torque. 


Write for literature and free sample capsule. 


LOG Ti 7 V1 — ‘SEA A ALOT ameRIcan SEALANTS CO. 255 Woodbine St., Hartford 6, Conn. 
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Auto Parts 
Maker 
Reports 


4 
Molding 
TelaiTH 

iy 

A 

aan: 


Cure Time Reduced to 42 Seconds 


“With Reichhold Poty ite Polyester resin we have 
achieved the most efficient, least costly method of produc- 
tion for our compression molded automotive fresh air 
ducts.” This report comes from Lester F. Barnum, Vice 
President and Treasurer of Barnum Brothers Fibre Com- 
pany, East Detroit, Mich. 

“POLYLITE gives us about four times the curing speed 
obtained with other types of molding material. Press time 
with PoLYLITE is only 38 to 42 seconds as compared to 
three minutes with other materials,” continues Mr. Barnum. 


As to final product, he says, “the resin exhibits excep- 


Rep 


Creative Chemistry 
-»» Your Partner in Progress 


tional impact and flexural strength as well as resistance to 
crazing and warping. It enables us to turn out a product 
that exceeds our customers’ rigid specifications.” 


Perhaps there is a Reichhold PoLy.ite Polyester resin 
that can help increase the efficiency of your production. 
Why not contact RCI and check the complete line of 
POLYLITE resins — not only for compression molding, but 
also for laminating, casting, structural layup, impregnating, 
encapsulating, rigid polyurethane foam production, surface 
coating, corrugated and flat sheet production and matched 
die molding. 


REICHHOLD 


REICHHOLD CHEMICALS, INC., RCI BUILDING, WHITE PLAINS, N. Y. 


Synthetic Resins ¢ Chemical Colors ¢ Industrial Adhesives ¢ Phenol « Hydrochloric Acid « Formaldehyde « Glycerine 
Phthalic Anhydride ¢ Maleic Anhydride « Sebacic Acid « Ortho-Phenyiphenol ¢ Sodium Sulfite « Pentaerythritol 


Pentachlorophenol * Sodium Pentachiorophenate ¢ Sulfuric Acid « Methanol 
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RARE SAND PROVES BEARING DESIGN 
in new 100,000-mile test! 


The automotive shaft bearing above has just completed the 
equivalent of 100,000 miles of dusty backroads travel. For 
hours, it’s been alternately spun and stopped in this special 
mud ... mud composed principally of a rare type of Arizona 
sand, s so fine it penetrates almost anywhere water can go. 


The particles of this unique sand are so small that, mixed with 
water, even filtering won’t remove them all. They’re highly 
abrasive, too—so much so that bearing failure quickly occurs 
whenever particles penetrate into a bearing raceway. Though 
several score of spin-and-rest cycles in this bath are equal to 
100,000 miles of heavy-duty use on the road, the BCA bear- 
ings tested on this machine consistently stand up under many 
more cycles, before failure from sand penetration. 


BEARINGS COMPANY Sate 
OF AMERICA 
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This test is typical of the many being conducted in BCA’s 
new testing laboratories for BCA customers. Here, and in the 
expanded research laboratories, testing of bearings to exceed 
customer specifications is a daily occurrence. Often test 
equipment is specially built to exactly duplicate equipment in 
the customer’s plant. 


BCA provides a wide range of ball bearing sizes and types 
for nearly every kind of industry. This, plus extensive new 
research, testing, and precision production facilities make 
BCA a dependable source of long-life bearings. 

For information, write Bearings Company of 

America, Division of Federal-Mogul-Bower Bear- 

ings, Inc., Lancaster, Pennsylvania. 


DIVISION OF 
FEDERAL-MOGUL-BOWER 


bearings 
BEARINGS, INC. 





@ Wherever the job calls for alert, responsive, 


its fatigueless steering . . . Ross variable-ratio steer- 
Variable® Ratio ing is at its best! 


Ross variable-ratio steering gives faster steering 


and quicker recovery for turns, and slower steer- 


ing and greater stability for straight-ahead han- 


dling. Ross invites your inquiry. 


STEERING 


ROSS GEAR AND TOOL COMPANY, INC. - LAFAYETTE, INDIANA 
Gemmer Division + Detroit 
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410,000 series 


+1On 
arn. 


Logpoo* 


i Presenting... 


A rugged, dependable new shaft seal 
for a broad variety of applications 


NATIONAL BUD* SEALS 


450,000 series 


HEAVY DUTY EXTRA RUGGED 


New designs proven in 4 years 
of field application 


Permanent bonded sealing lip, 
longer life, leakproof sealing 


Rugged case won't distort under 
severe press fit 


National Seal engineers — who brought you 
Syntech® and Micro-Torc* —now offer a ruggedly 
simple new advance in precision shaft sealing 
—National BUD (Bonded Universal Design) Oil 


Seals. 


BUD seals are designed for a broad variety of ap- 
plications, including many where more complex 


*TRADEMARK NATIONAL SEAL 


480,000 series 


470,000 series 


STANDARD LOW-COST UTILITY DESIGN 


Phosphate coating avoids rust 
Seal has superior concentricity 


Sealing materials for temperatures 
—65° F to 400° F 


Operates in most oils or 
industrial fluids 


single-lip and double-lip designs were previously 
specified. 


Full details and application engineering help on 
National BUD or other oil seals are available from 
your National Seal Division, Field Engineers. See 
the Yellow Pages under “Oil Seals” or write direct 
to Redwood City, Calif., home offices. 


NATIONAL SEAL 


Division, Federal-Mogul-Bower Bearings, Inc. 
General Offices: Redwood City, California 
Plants: Van Wert, Ohio; Downey and Redwood City, 


California. 
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nota first to be specified 


_by America’ s leading OEM’s... 


Soe ge tones mares ry Seeger 
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A COMPLETE LINE 1O CHOOSE FROM 
FOR YOUR PARTICULAR APPLICATION 
Available in all thread styles and sizes 


Permanently Attached Male 
(NPTF) for 1, 2 and 3 Wire 
Braid rubber cover hose. Plated 
to prevent rust and corrosion. 
Sizes: 14" thru 2”. 

Wkg. Press.: 375—5000 p.s.i. 


Permanently Attached Male 
Flare (JIC) for 4 and 6 Spiral 
Wire Braid rubber cover hose. 
Used for Ultra High Pressure. 
Sizes: 1%" thru 114”. 

Wkg. Press.: up to 7500 p.s.i. 


Permanently Attached Power 
Steering Assemblies to meet 
all requirements—designed to 
your specifications. 


Stinan MANUFACTURING COMPANY 


first inthe flde 


Reusable Male (NPTF) for cot- 
ton and rubber cover hose. No 
skiving necessary. 
Sizes: 4" thru 2’’. 
Wkg. Press.: 350—3000 p.s.i. 


Reusable Swivel Female for 1 
and 2 Wire Braid rubber cover 
hose. Easy field replacement. 
Sizes: 4’ thru 114”. 

Wkg. Press.: 375—5000 p.s.i. 


Permanently Attached Flange 
Head Couplings for 1 and 2 
Wire Braid rubber cover hose. 
Available in angles to 90°. 
Sizes: Ye” thru 2’. 

Wkg. Press.: 375—5000 p.s.i. 


Clamp Type Couplings with 
split flange stems for 1 and 2 
Wire Braid rubber cover hose. 
Exclusive ‘“‘Inter-Lock"’ feature. 


Sizes: 1%" thru 2”. 
Wkg. Press.: 375—5000 p.s.i. 


Permanently Attached Aijr 
Conditioning Assemblies for 
automotive use—designed to 
your particular specifications. 


Dept. SAE-1 
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It’s a known fact that many lead- 
ing Original Equipment Manufacturers 
submit their original specifications for 
their first quotation to Eastman. 


EASTMAN’s unequalled experience 
in hydraulic conversion, plus many 
original designs shown in a few popular 
Eastman fittings at the left—give your 
product an appearance of quality that 
improves its competitive position. 
These assemblies are available in all 
thread styles and sizes. 


EASTMAN Engineering Service... 
Backed by Unequalled Experience 


It is also a known fact that Eastman’s 
co-operative engineering counsel and 
service is highly respected and often 
requested by leading OEM’s. Let 
Eastman engineers help you lay out 
your fluid power lines—from pump to 
point of work—effecting economies in 
design, improving performance and in- 
creasing user satisfaction. 


Let EASTMAN recommend the 


best assembly ... for the best per- 
formance... at the lowest cost. 


~ ae 


Bent Tubing with the 
necessary fittings to 


meet your own specific 
requirements. 


_ 
» 
. 


Adapters, Adapter 
Unions and Boss “O" 
Ring Fittings. All types 
and sizes available. 


FOR ADDITIONAL INFORMATION, 
WRITE EASTMAN MFG. CO., 
MANITOWCC, WISCONSIN 
OR PHONE: MURRAY 4-4495 


WRITE for Eastman Tech- 
nical Bulletins Nos. 1 

and 200 on High, Medium 
and Low Pressure Hydraulic 
Hose Assemblies. 


MANITOWOC, WISCONSIN 
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AMERICAN Motors 
KromeX PISTON RING SETS 


with Sealed Power 
Sitouinless Steel oil rings 


Now available for all Rambler models 





5 reasons why KromeX with stainless 
steel oil rings gives unmatched perform- 
ance and oil control... 






* they hold their fit in the 
cylinder 






* they have less tension loss 





* they have chrome-plated side 
rails for longer life 







* they seat instantly 






* they are easy to install 






Chrome-plated compression rings give 
positive blow-by control . . . long life 
...are pre-seated at factory for instant 
seating. 

Install the set with all these advan- 
tages—American Motors KromeX pis- 
ton ring sets. Available from your 
American Motors dealer. 
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Scaled Power 


MUSKEGON, MICHIGAN 
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Bund yweld is the only 
tubing double-walled 
from a single copper- 
plated steel strip, met- 
allurgically bonded 
through 360° of wall 
contact for amazing 
strength, versatility. 


Bundyweld is light- 
weight, uniformly 
smooth, easily fabri- 
cated. It’s remarkably 
resistant to vibration 
fatigue; has unusually 
high burstingstrength. 
Sizes up to %” O.D. 


There’s almost no limi 
to the things 
Bundy can mass-fabricate 


With Bundywelde we can mass-fabricate shapes to almost any specification. 
For example, take the coil for a power-steering pump oil cooler shown at right. 


This was the ,zoblem: cool the oil for a heavy-duty hydraulic-power-steering 
pump; do it in a limited space. Bundy engineers found the answer: surround 
the hydraulic reservoir with a 434” high coil of Bundyweld tubing. The hy- 
draulic fluid cools 25°-35°F. as it is pumped through more than 11 feet of tubing. 


Tough fabrication jobs like this look easy with highly versatile Bundyweld 
tubing. Bundyweld is the original steel tubing double-walled from a single 
steel strip. Its high bursting strength and resistance to vibration fatigue has 
made it the safety standard of the automotive industry. 


It will pay you to use Bundy’s complete tubing service: free design assist- 
ance, mass-fabrication at minimum cost, Bundyweld tubing. Bundyweld 
and Bundy specialty tubings are sold through distributors in principal cities. 
Call us today! 





This heavy-duty oil-cocler coil for a power- 
steering unit stands only 434” high, yet 
contains over 11 feet of 4” x .035” Bundy- 
weld tubing. Ends are double-flared with 
fittings attached. The inside diameter meas- 


ures 4.88” and is held to + 4%” tolerance. 


There’s no substitute for the original 


BUNDYWELD. TUBING 


WORLD'S LARGEST PRODUCER OF SMALL-DIAMETER TUBING ¢ AFFILIATED PLANTS IN AUSTRALIA, BRAZIL, ENGLAND, FRANCE, GERMANY, AND ITALY 


BUNDY TUBING COMPANY «+ DETROIT 14, MICH. + WINCHESTER, KY. »* HOMETOWN, PA. 





Why you need 
iResearch turbocharger 
control systems 


The two components of the AiResearch turbocharger control 


system area speed sensor and an exhaust by-pass valve. 


They control the speed of exhaust-driven turbochargers 
by modulating the amount of engine exhaust used. 


The AiResearch turbocharger control system delivers 
more air to the turbocharged engine auto- 
matically when needed. This more than 
doubles the torque rise and gives the 

engine much greater lugging ability un- 

der heavy loads. 


AiResearch is the leader in the devel- 

opment and production of turbocharger 

controls for all major diesel engine 

applications as well as air-cooled turbo- 
chargers for diesel engines from 50 to 
700 H.P. Your inquiries are invited. 


Reduced fuel 
consumption 
Smoking eliminated 
Longer engine life 
Lower maintenance 
costs 


Shorter running time 


Better engine lugging 


THE CORPORATION 


AiResearch Industrial Division 


9225 South Aviation Blud., Los Angeles 45, California 
DESIGNERS AND MANUFACTURERS OF TURBOCHARGERS AND SPECIALIZED INDUSTRIAL PRODUCTS 
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Hydraulic Filter 


Removes particles of all sizes to practically zero Microns 


... tests with Aircraft & Missile hydraulic oils 


show MICROCELL QO), OO% effective 


At last here is a hydraulic filter that has been 
proven in the field to remove all particles 
down to practically zero microns! 

Luber-finer, Inc., with 25 years experience 
in oil refining and filtration design and devel- 
opment, combined its “know-how” with years 
of testing to produce the Microcell filter for 
the aircraft and missile industry. For the past 
three years the performance of the Microcell 
filter has been proven in the field on hydraulic 
test stand applications and on mobile and 
portable service units. 

Now Luber-finer, Inc. is satisfied with its 
performance record. Independent laboratory 
tests show the Microcell removes about 95% 
of everything down to 2 microns in one pass. 
After additional passes or circulations 
through the filter, 99.99% of everything down 
to practically zero microns can be removed. 
Microcell filter is now ready for wider distri- 


Here are some of the users of the 
Microcell filter on test stands and 
mobile service units. 


Republic Aviation Corp. 
Long Island, New York 


Rocketdyne Division 
North American Aviation, Inc. 
Canoga Park, Calif. 

Vickers Incorporated 


Raytheon Company Torrance, Calif. 


White Sands, New Mexico 


The Hufford Corporation 
El Segundo, Calif. 


Aerojet General Corp. 
Azusa, Calif. 


FREE LITERATURE 
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bution to companies in need of such extremely 
fine micronic filtration, offered for the first 
time by the Microcell. 

Tests have also proven that the Microcell 
filter will not adversely affect the character- 
istics or performance of the oil. It actually 


improves operational performance through 


more thorough dispersion of the additives. 
Another advantage of the Microcell filter is 
its ability to carry a heavy captured dirt load 
and still perform efficiently without plugging 
up. One Microcell Pack can remove and hold 
up to 150 grams of contaminants from 
hydraulic oils and still perform efficiently. 
Mail the coupon today for more free infor- 
mation about the revolutionary Microcell— 
including graphs of performance character- 
istics, 200 magnification photos of various 
stages of filtered oil, installation drawings, etc. 


LUBER-FINER, INC., Dept. F-9 

2514 South Grand Avenue 

Los Angeles 7, California 

Please send complete information on your new 
Hydraulic Filter which has been proven 
99.99% effective in removing all particles down 
to practically zero microns, 


NAME 
ADDRESS 


CITY AND ZONE 





Some Ideas 


f----rnn rn 


for your file of practical information on drafting 
and reproduction from 


L_—_———— —~—-~ KEUFFEL & ESSER CoO.-—————-———-4 


This badly-soiled drawing is getting a mild soap-and-water bath to restore its original printing quality. 


Tracings you can wash! Mention this to a 
Chief Draftsman and you'd likely see his 
eyes light up as he perceives the implica- 
tions of a simple new technique — one 
that’s being used now by Raytheon Co. and 
could save them at least $50,000 this year. 
The secret: Herculene® Drafting Film by 
K&E, plus Staedtler Duralar plastic pencils 
—a completely washable combination, and 
the answer to... 


A Dirty Old Problem 


Functionally, an engineering drawing is 
only as good as the prints it will produce. 
This is a fact of life that governs any dis- 
tribution-print system — conventional blue- 
prints, white prints, or reduced-size prints 
It holds true in a full-fledged miniaturiza- 
tion program, too. How long will an orig- 
inal tracing continue to produce top-notch 
prints? The answer depends on how much 
and what kind of handling it receives. Re- 
visions, smudging, processing and filing all 
take their toll of a drawing’s printability, 
decreasing it gradually — and sometimes 
quite sharply. As printing quality dimin- 
ishes, some form of rehabilitation becomes 
necessary. But re-drawing — whether man- 
ual or photographic — can be costly and 
time-consuming. Drafting and reproduc- 
tion experts have been wishing and work- 


ing for a more efficient and economical 
solution. 


A Simple Solution: Soap-and-Water 


Washing became a possible answer with 
the advent of polyester-base drafting films 
and plastic pencils — and a practical reality 
with Herculene. This remarkable film com- 
bines a stable, waterproof Mylar® base 
with a completely washable surface for 
smudge-proof Duralar pencil lines— which 
bond to the Herculene surface and won't 
wash off. 


Only the dirt washes away. There’s no loss 
of line-background contrast, no loss of 
detail. The tracing can be restored to its 
original condition in a few moments — 
without re-drawing! 


FO NN 8 OD EE OF OP 8 8 Tee 


KEUFFEL 4&4 ESSER CO., 


Name & Title____ 


Company & Address 


Dept. SJ-1, Hoboken, N. J. 


Please send me further information about the washable tracing method, plus 
a sample sheet of Herculene Drafting Film and a Duralar pencil. 


A Proved Money-Saver 


To amplify an earlier point: the Missile 
Systems Division of Raytheon has been 
washing Herculene drawings for the past 
year, and now expects to save over $50,000 
on re-draws alone in the year ahead. A 
large aircraft manufacturer has used the 
Herculene-Duralar soap-and-water method 
even longer, and reports impressive dollar 
savings plus an outstanding improvement 
in print quality. 

In 6 months of testing and 14 months of 
actual drafting-room use, Raytheon engi- 
neers exposed Herculene to all basic trials 
— and a battery of fiendishly extreme con- 
ditions. They scored Herculene with a 
sharp scriber, but couldn’t remove the 
matte surface. They taped a sheet to the 
floor and had a 200 pounder roll over it 
in a swivel chair during an active day. 
Herculene was baked and frozen — and 
doused with hot coffee — with no effect on 
its surface. After two hours, the coffee 
stain was washed off without a trace. Re- 
sults of these torturous tests were so favor- 
able that now, Raytheon’s Missile Systems 
Division uses practically no drafting film 
but Herculene! 


A Note of Caution 

There are other waterproof drafting films, 
but plastic pencil lines will wash off some 
of them. So, when comparing polyester- 
base films, it’s best to check them for pencil 
line washability. And another point —don’t 
try this technique with ink or graphite 
lines — use only the Duralar K1 or K2. 
Even if you don’t want to adopt the wash- 
ing technique immediately, you're free to 
make the change at any time if you 
use Herculene —the indestructible drafting 
medium with the washable, engineered 
surface. 


More Merciless Testing Invited 
We'd be pleased to send you a sample of 
Herculene, and we invite you to do your 
best to ruin its excellent drafting and print- 
ing quality. The Herculene sheet comes in 
a small folder with complete instructions 
and a water-fast Duralar pencil — which 
K&E engineers helped develop for use 
with washable Herculene Drafting Film 
Mail the coupon below for your sample! 
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more and more, 
Olin Aluminum gleams 
on America’s prestige cars 


Grilles and trim that proclaim the elegance and enhance 

the sweeping lines of America’s fine cars — these reflect 
Detroit’s growing reliance on Olin Aluminum. High-precision 
extrusions...alloys and finishes of impeccable quality and 
uniformity... shipping schedules synchronized with assembly- 
line requirements — these are Olin Aluminum’s contribution 
to 1960’s prestige cars. Expect no less when you order 

from Olin Aluminum. Whether you make cars 

or casseroles, trailers or tumblers, boats or blinds — 

your orders get V.I.P. attention. Always. 


See Edward R. Murrow on “Small World’’—every Sunday evening CBS-TV 


LIN 


LUMINUM 
a 


GRILLE FOR THE EXCITING NEW DODGE FABRICATED BY RYERSON-HAYNES, WORKING WITH OLIN ALUMINUM EXTRUSIONS. 


AA OLIN MATHIESON - METALS DIVISION - 400 PARK AVENUE, NEW YORK 22, N.Y. 
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Experience—the added a//oy in Allegheny Stainless 


DTS 


HIGH TEMPERATURE ALLOYS 
YOU CAN WELD OR BRAZE LIKE STAINLESS 


In addition to their high strength characteristics, AM 350 
and AM 355, A-L’s precipitation hardening stainless steels, 
have other advantages for designers of missiles and super- 
sonic aircraft. 

When welding AM 350 and AM 355, there is little or no 
tendency to hot cracking or poor weld ductility, even in 
heavy sections. Both alloys weld as easily as the common 
stainless steels, even in the completely heat-treated condi- 
tion. Brazability is equally easy—no special surface prepara- 
tion is required during brazing operations. 

Due to the high ductility in the annealed condition both 
alloys lend themselves to various kinds of fabrication—they 
can be spun, machined or formed using normal procedures. 


ALLEGHENY 


In the heat-treated conditions, AM 350 and AM 355 have 
remarkable strength-to-weight ratio at both room and ele- 
vated temperatures, retaining useful strength and ductility 
up to 1000 F. 

AM 350 is available commercially in sheet, strip, foil, 
small bars and wire. AM 355, best suited for heavier sec- 
tions, is available commercially in forgings, forging billets, 
plates, bars, wire, sheet and strip. 

For further information, see your A-L sales engineer or 
write for the new technical booklet, “AM 350 and AM 355.” 
Allegheny Ludlum Steel Corporation, Oliver Building, 
Pittsburgh 22, Pa. 


LUDLUM 


EVERY FORM OF STAINLESS... EVERY HELP IN USING IT 
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News about 


B.EGoodrich Chemical -» materia: 


Standard Garlock KLOZURE® oil and grease seals are made 
by The Garlock Packing Company, Palmyra, New York. 
B.E Goodrich Chemical Company supplies the Hycar nitrile rubber. 


- 


Here’s why one manufacturer selects 
Hycar to make efficient, durable seals 


By using the advantages of Hycar nitrile rubber in 
its standard compound for making oil and grease 
seals, The Garlock Packing Company provides 
sealing elements that are oil- and grease-resistant. 
In addition, Hycar helps produce homogeneous, 
non-porous and grainless seals that are impervious 
to water, mild acids and alkalies. 

Further, this manufacturer likes the tough, 
durable and resilient qualities of Hycar. Shaft 
seals are abrasion-resistant, yet non-abrasive and 


free-running. They withstand operating temper- 


B.EGoodrich 
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atures from —40° F to 250° F constant, 300° inter- 
mittent. 

Hycar is a versatile material you can use in many 
ways. For complete information, write Dept. 


FM-1,. B.F. Goodrich H 


Chemical Company, 
Rt U.5- Pet. OF 


3135 Euclid Avenue, 


Cleveland 15, Ohio. 
B.F.Goodrich Chemical Company 


Cable address: Good- 
chemco. In Canada: 
a division of The B.F.Goodrich Company 


Kitchener, Ontario. 


GEON vinyls - HYCAR rubber and latex - GOOD-RITE chemicals and plasticizers 





Positive roller retention 
during handling and as- 
sembly and effective lu- 
bricant sealing for many 
applications are two bene- 
fits of Torrington’s expe- 
rience-proved retaining lip 
construction. 


This little lip 
makes a big difference! 


The turned-in lip at each end of Torrington Needle Bearings positively 
retains the trunnion - end rollers and makes the bearing truly a complete 
unit, with no possibility of roller fall-out. 

This unit construction simplifies installation and servicing. The closely 
controlled clearance and the large area between cup lips and shaft form 
an effective labyrinth seal. Also this retaining lip allows pregreasing the 
bearing with the proper lubricant for each application. 

Long experience with the Torrington Needle Bearing in thousands of 
applications has proved the merit of this and other features in efficient 
performance and long service life. Make sure your product benefits from 
the best that experience has to offer—specify Torrington Needle Bearings. 
The Torrington Company, Torrington, Conn.—and South Bend 21, Ind. 


TORRINGTON BEARINGS 


District Offices and Distributors in Principal Cities of United States and Canada 


NEEDLE - SPHERICAL ROLLER - TAPERED ROLLER - CYLINDRICAL ROLLER + NEEDLE ROLLERS + BALL - THRUST 
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For Sake of Argument 


The Mind —and Success 


“IT’S HOW your mind works, not what you know that 
makes for success in life.” 


Both educators and industrialists are emphasizing this 
concept increasingly. 


Educators, for example, are aiming curricula at develop- 
ment of ability to achieve, rather than just to know. More 
and more they are agreeing with philosopher Alfred North 
Whitehead’s dictum: 

“So far as the mere imparting of information is 
concerned, no university has had any justification 
for existence since the popularization of printing 
in the 15th century.” 

“IQ” — long highly rated as an index to potential pro- 
ductivity —is being re-examined. High IQ without moti- 
vation is being recognized as lifeless and useless. “Even 
the best steam locomotive gets nowhere unless there is fire 
under the boiler,” says the president of the National Merit 
Scholarship Corp. 


Diverse experiences with training for management and 
supervisory jobs all seem to be coming up with the same 
conclusion: Facts can be poured into a mind willing to 
receive them. But the mind itself — by its own action — 
determines the values created by the use of facts. It’s 
how the mind works that counts. 


That’s why it is relatively easy to train in skills. The 
mind can be told almost exactly how to act. 


That’s why, also, training for management turns out to 
be so difficult. The talents and potentials for manage- 
ment, various training programs are revealing, must be 
led out from the man’s mind... led out by his experiences, 
his environment, his interests. 


That’s what one experienced executive means when he 
concludes that: “All development is self-development.” 


Yom Gc ce 
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Fleet Owners tell us 
it's the average mileage per clutch and the average cost 


per mile that turn fhe trend to LIPE 


Fleet operators are business men first 
and always. Costs mean more to them than 
enthusiastic claims about new methods of 
power transmission or conversion. 

They want to know! How much does the 
unit cost? Is it reliable? How many miles 
does it run between tear-downs? How many 
men does it take to tear it down? And what 
is the repair cost, not only in terms of labor 
and replacement parts, but in loss of capital- 
equipment useP 


Lipe Heavy-Duty DPB Clutches 
are available in single and 
two-plate types: 12”, 13”, 14” 
and 15” sizes; with torque 
capacities from 300 to 1900 ft.-lbs. 


ee 
NORWALH 
TRUCH LINES 

ICCCERT MC ig 
in Ad os 


In fleet after fleet, when all the figures 
are in, the conclusion is inescapable. Lipe 
clutches give longer equipment use...more 
miles between tear-downs...more total 
mileage...all at lower average cost per mile. 

Offer these fleet owners what their cost- 
records tell them they should buy: Lipe 
Heavy-Duty DPB Clutches, either as 
original or optional equipment. Let their 
growing numbers prove to you that... 
the trend is to LIPE! 


-ROLLWAYS 


cormrPOoOR ATION 


SYRACUSE ™ 
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from SAE meetings, members, and committees 


IR CUSHION CARS may or 
may not be a really signifi- 
cant advance in transporta- 

tion — nobody knows as yet, says 
Harvey R. Chaplin of the David W. 
Taylor Model Basin. “But it does 
seem clear that the only place 
where they would be practical is 
on that three-fourths of the 
globe’s surface which is free of 
mountains, canyons, and trees — 
the ocean.” 


ARGIN-OF-SAFETY DE- 
M SIGN implies that failure 

will not occur. This phi- 
losophy has been proved false by 
ictual test, but the number of 
failures is impossible to predict or 
control. On the other hand, the 
reliability approach to design al- 
lows the possibility of failures and 
provides means to predict and con- 
trol their occurrence. 


RAZING ALLOYS for tem- 
B peratures up to 2700 F are 

currently in the research 
stage. A gold-nickel-chrome 
brazing alloy has been used to 
braze Rene 41 and this seems to 
be the next step above the silver 
and stainless steels of the present. 


POWER to the tune of sev- 

eral thousand horsepower 
will be required for the flight con- 
trols of a multimillion pound 
thrust boost stage, Richard Ling 
of Wright Air Development Center 
recently told an SAE hydraulic and 
pneumatic committee. Thus, he 
suggested, reports that hydraulic 
and pneumatic systems are out for 
future space vehicles are definitely 


i I POWER tc OR PNEUMATIC 
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premature. Moreover, a_ recent 
WADC report concludes that hy- 
draulics or pneumatics will be used 
for actuation of aerodynamic 
flight control systems on all glide- 
type re-entry vehicles, and for 
actuation of flight control systems 
on the boost stages of most future 
advanced vehicles. 


WING TRACTORS FOR 
HEAVY JET AIRCRAFT are 
being designed for a maxi- 

mum road speed of approximately 
18 mph. This is about as fast as 
anyone wants to tow 5 million 
dollars worth of airplane. 


ICRO-CIRCUITS represent 
M the latest step forward in 

electronic miniaturization. 
Research was directed particu- 
larly at reduction of the passive 
elements found in every electronic 
circuit: resistance, capacitance, 
and inductance. And Interna- 
tional Resistance Co. research 
scientists have succeeded in mak- 
ing such components in molecular 
dimensions and essentially with- 
out weight. 


LIVER DESTRUCTION on 

American cities and military 
installations is being drastically 
reduced. Prior to World War II, 
it took weeks to bring firepower to 
bear on distant targets, as with the 
Japanese attack on Pearl Harbor. 
By the later stages of World War 
II, strategic airpower could, by 
concerted effort, compress both 
movement and application of de- 
cisive firepower into days. With 
the development of jet bombers in 
the early ’50’s, bombs could be de- 
livered on distant targets in hours. 
But with ballistic missiles — which 
the Soviets claim to have opera- 
tional today—the time will be 
thirty minutes. 


Tin TIME REQUIRED TO DE- 


The secret of the IRC micro- 
Circuit is the deposition of ex- 
ceedingly thin films of component 
material on a tiny substrate of 
glass, smaller than a _ postage 
stamp. 

Unlike some other approaches 
to miniature circuitry, micro-Cir- 
cuit is not simply a component 
wafer, nor is it still in the draw- 
ing-board stage. It is a fully in- 
tegrated electronic circuit, and it 
is operating right now. 


and 


1940's 1950's now 





PERFORMANCE OF TRANS 


Transaxle fluid development 
has passed the 75% mark on 
almost all engineering 
specifications, as shown |: 


a 4 - vt: £e 26 j 
PERLE Pe ie et P, 
lente’ tT T tent | ttle 
| a. rt 1AR E ies 
f ¢ 
C | i . 
noor + rns 5 r +, 
: ; va SITY 
att tho os n 
try + trancn r - ——.. . yA Qu ITY 
au 3 a . - Pate 
c 
+ af a tran 
T c ~ a 
r } tor nm hi tt - 
. ja 
r nr A e2 Or 
=. WELL & HARDENIN 
ATE ] ey in: AN 
\ C nr ; r ¥ 
/ ul ‘ 
' r necotior ait ‘ T 3 7 
J>f J Ww 
} ; r ; r rm tr 
ae Ce Bite . | ‘ 
I 
‘ 


Det U usb 


is closer to being a reality as a result 


John W. Clark, R. E. Harvie, Edward L. Nash 


NE FLUID suitable for both automatic trans- 
mission and axle is closer to reality than ever 
before as a result of intensive development for the 
Corvair transaxle. The stumbling blocks have been 
exposed, tests developed to pin them down, and ad- 
vances made in removing them. 

Right now transaxle fluids have passed the 75% 
point of engineering development to meet Corvair 
automatic transaxle requirements. Several specifi- 
cations have been fully met including antifoaming, 
wear resistance, lubricity and volatility. (See Fig. 1) 

On the problems-to-be-solved side, the major ones 
are: 


1. Erratic friction coefficients that result in re- 
duced clutch plate life. 


Selection of e-p additives that provide ade- 
quate gear scoring protection without chemical 
attack on clutch plate facings. 

High temperature viscosity loss due to polymer 
shearing by axle gears. 

Chemical incompatibility of TAF (Transaxle 
Fluid) with oil seal materials and with speed- 
ometer and governor nylon gears. 
Accumulation of sufficient engineering vehicle 
test experience with the latest transaxle “can- 
didate”’ fluids. 


E-P additives are biggest problem 


Finding an e-p additive that will protect the axle 
and not attach the transmission clutch plates proved 
to be a major stumbling block. 

The initial approach was to take a conventional 
ATF with e-p additives and install it in a conven- 
tional car with a Powerglide transmission and stand- 
ard rear axle. 
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PERFORMANCE OF 
FLUIDS IN AXLES 
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TRANS! 


Transaxle Design 


The Corvair manual 
shift transaxle uses a 
common fluid for its rear 
axles and 3-speed trans- 
mission. Watch for 
coming stories on its de- 
sign. The Corvair auto- 
matic shift transaxle 
combines _ functionally 
the rear axle and Power- 
glide transmission with 
each part using its own 
separate fluid. 


transaxles 


of the Corvair Powerglide transaxle development. 


This performed normally without axle scoring, but 
improved V.I. was indicated. The Corvair transaxle 
design necessitated considerably more hypoid offset 
which causes more gear tooth sliding. Laboratory 
tests were run and this nearly satisfactory fluid was 
found inadequate for scoring protection of high- 
offset gears. When lubricants with greater e-p 
properties were tested, it was found that the axle 
scoring was okay but the transmission clutch plates 
would disintegrate quickly due to chemical attack. 
(See Fig. 2) Oil samples with milder e-p properties 
would protect the transmission but fail the axle. 
This contradiction of additive requirements nearly 
subtracted success from the “combination fluid” 
program. Gradually, “compatible” e-p additives 
were identified and used in subsequent TAF samples. 


Testing is key to progress 


With the e-p additive versus friction material 
conflict recognized as the major problem, testing 
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emerged as the tool to measure progress and point 
the way for new developments. 

The direction taken was to come as close as possi- 
ble to the actual operating condition that would be 
encountered in yet-to-be-produced Convair Power- 
glide transmission. A complete regular Powerglide 
high clutch assembly was chosen as the test clutch. 
(See Fig. 3.) The reasons for this selection are 
twofold: 


@ Temperature distribution and cooling are 
similar to installed performance. 


@ The clutch face loading is more severe than 
the Corvair Powerglide transmission. Actually, 
the Corvair clutch face loading was deliberately 
made lower in recognition of the e-p problem 
while still maintaining a good compromise with 
size and cost. 


A baseline for performance was established by 
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running known and 
fluids. 

As example of lockup performance and its inter- 
pretation is illustarted by Fig. 4. The unsatis- 
factory fluid which produced curve B will result in 
a very harsh shift with a good chance for a loud 
sitdown squawk. Curve C indicates that this un- 
satisfactory fluid will produce a very soft drawnout 
shift probably accompanied by considerable engine 
flare and a sensation of slipping. Curve C charac- 
teristics can end in clutch failure because of the 
additional energy permitted by the low dynamic 
torque capacity. 


satisfactory unsatisfactory 


Static friction is important, too! 


Transaxle fluid development must also be meas- 
ured by static friction tests. The role of the low 
band and reverse clutch is a holding one during high 
engine output. 

The engineer is looking for two friction coefficient 
characteristics when running static tests. They are: 


@ Effect of temperature on coefficient. 
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® Relati between static and sliding coefficient. 


The effect of temperature is dramatically shown in 
Fig. 5. The higher coefficient at 1.4 rpm steady slip 
is a looked for bonus since it acts as a safety factor 
to prevent high speed slippage, if breakaway should 
occur. 

The reason for an upper limit on friction coeffi- 
cient is that the clutch acts as a shear pin in the 
drive train. In the event of a sudden overload or 
mechanical failure, the clutches can slip and avoid 
making a basket case of the gear box. Also, down 
shift calibration will be upset by excessively high 
static capacity, making too rapid, the band applica- 
tion. 

Fig. 6 shows the effect of diluting an ATF with a 
sulfur chloride lubricant. The e-p agent causes 
static friction to drop while dynamic friction soars. 
Sometimes just the reverse happens. 


To Order Paper No. 117B.. . 
...0n which this article is based, turn to page 6. 
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Fig 4 

Time plots of clutch torque can be u: 
to interpret the performance of a fluid 
friction material combination in 
automatic transmission. Energ 
absorbed by the clutch can also be 
calculated from these graph 
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Static friction of low band and reverse 
clutch must b refully evaluated 


EFFECT OF TRANSMISSION FLUID 
DILUTION WITH SCL LUBE 


Fig 
E-p additives have extreme 
effect on friction 


coefficients. Sometimes the 
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Better Energy Conversion Devices 


Are Needed 


... for future space power systems. Solar 


energy will best meet long-life vehicle needs 


Col. R. A. Jones and J. S. Keeler 


UTURE SPACE POWER SYSTEMS must convert 

solar, nuclear, and chemical energy into the de- 
sired type of power by dynamic or static methods. 
Electrical power will be the type needed for most 
vehicle purposes except propulsion (but including 
power for electric thrust). 

Estimated optimum conversion systems for flight 
vehicle power are shown for 1960 in Fig. 1 and 1970 
in Fig. 2. Chemical systems meet the shorter dura- 
tion requirements in the charts. But, regardless of 
efficiencies, as the required operational duration in- 
creases, a point is eventually reached where fuel 
weight becomes excessive. Then these chemical sys- 
tems are not competitive from a weight standpoint 
with nuclear or solar systems which use little or no 
“on board” energy source material. This trade-off 
point will probably be one to three days duration of 
operation ... although in special cases and with 
continued improvement, it may be as long as two 
weeks. 

The majority of long-duration flight vehicle power 
requirements for the near future can best be met by 
solar systems. But there are two basic (but not un- 
surmountable) limitations — unwieldy size of collec- 
ting surfaces for larger power units, and the effects 
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of shadow operation. Nuclear power generation is 
free of these limitations, and may be important for 
meeting long-time, high-power requirements. Low 
power nuclear and isotope systems may be superior 
to solar systems for special applications — although 
they have some tough hazard problems. 

Fig. 3 shows theoretical limits and probably at- 
tainable efficiencies of the major conversion devices 
discussed below. 

BATTERIES — Further rapid gains in storage ca- 
pacities of primary batteries cannot be anticipated, 
but secondary or rechargeable battery development 
is not as mature. Further progress in the latter 
area is important since solar power system weights 
hinge on the weight needed for energy storage to 
handle peak load requirements and darkness opera- 
tion. In particular, the deep discharge and recharge 
cycling capability must be improved for long dura- 
tion use. At present, for 5000 or more charge-and- 
discharge cycles, secondary batteries can be counted 
on to produce only about 5 w per lb... .A tenfold 
increase is possible. 

FUEL CELLS — Fuel cells or continuous feed bat- 
teries are devices which convert chemical energy 
directly into electrical energy. They have higher 
theoretical conversion efficiencies than any other 
known chemical conversion system. The hydrogen- 
oxygen cell, for example, is theoretically capable of 
producing 1700 whr per lb as compared with 150 whr 
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per lb for modern silver-zinc batteries. Another 
cell under development is designed to use easily- 
stored organic liquids and has a theoretical output 
of 1000 whr per lb. In practice, these high efficien- 
cies have not been approached and life times and 
reliabilities have been disappointing. However, 
within a few years, many of the problems should be 
overcome and the attractive possibilities realized. 

Another feature now being studied which makes 
fuel cells interesting is the possibility of regenera- 
tion. If, for example, the reaction products can be 
dissociated or regenerated by the use of solar or 
nuclear energy, then large amounts of fuel need not 
be stored and the system attains long duration ca- 
pabilities. Such a system would assume many of 
the features of a closed loop thermodynamic cycle, 
but with the unique capability of storing chemical 
energy directly in the working fluid. The possibili- 
ties are interesting in conjunction with solar energy 
conversion where energy storage is of vital impor- 
tance. 


CHEMICAL DYNAMIC SYSTEMS — Considerable 
development has been accomplished on non-air 
breathing units covering a wide power range with 
both mono and bi-propellants as well as solid pro- 
pellants. This work has been primarily directed 
toward short duration missile applications with a 
trend toward simplicity and away from bi-propel- 
lants. For such applications, hardware weight has 
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been more important than fuel consumption. 

Longer duration capability needed for space ap- 
plications emphasizes the need for marked improve- 
ments in conversion efficiencies and/or the use of 
higher energy fuels. Bi-propellants with their high 
available energies of combination are therefore in- 
dicated for the future. Highest energy is available 
from cryogenic hydrogen and oxygen and, consider- 
ing the probability that these fuels can provide a 
means of vehicle cooling, they have a significant 
potential application area. 

Short duration space power requirements fall into 
two regimes — a fairly high one for boost glide ve- 
hicles and a lower one in the order of 42-5 kw for 
short term satellites. Of the dynamic energy con- 
version systems, turbines will occupy the higher 
range exclusively, and positive displacement recip- 
rocating devices an important portion of the lower. 
With both devices, a great deal of development 
effort lies ahead particularly with respect to long- 
term reliability. Unattended operation under zero 
gravity conditions for periods of 25-300 hr with fuel 
consumptions of less than 1 lb/hp-hr are realistic 
goals. 


NUCLEAR POWER SYSTEMS — Beyond the time 
period where chemical systems are competitive, the 
power trade-off point between nuclear and solar 
dynamic systems is around 30 kw. Nuclear reactor 
energy conversion system development should 
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Better Energy Conversion Devices 


Are Needed 


. continued 


therefore be pointed toward units above this in 
size with goals of system weights in the order of 
15—75 lb per kw, depending on size. 

Possible advantages of istotope energy sources for 
low power requirements are outweighed by their 
high cost, relative short duration at best system 
efficiency, and potential hazards. Restricting their 
use to high energy orbits and interplanetary probes 


Fig. 1— Estimated optimum con- 
version systems — 1960 


KILOWATTS TO LOAD 


would eliminate re-entry hazards but here the great 
distances and quantity of information to be trans- 
mitted may dictate the use of higher power systems. 
Extensive work on isotope power systems does not 
now appear warranted for meeting Air Force re- 
quirements. 

SOLAR DYNAMIC SYSTEMS—In the power 
range of 5-30 kw, solar dynamic systems are ex- 
pected to be optimum and they may even give nu- 
clear devices stiff competition up to 100 kw. Pro- 
viding dynamic systems with the reliability and 
durability for lifetimes of a year or more will re- 
quire the solution of corrosion and erosion problems. 
These are associated with the circulating fluid and 
the development of hydrostatic and hydrodynamic 
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Fig. 2— Estimated optimum con- 
version systems — 1970. 
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bearings which utilize the working fluid as lubrica- 
ting medium. For simplicity, a single rotating as- 
sembly and a single working fluid will be desirable. 
These comments and the areas in Fig. 2 are based 
on the use of the Rankine cycle. Current develop- 
ment on the Stirling cycle is very promising and 
may alter the picture somewhat. Furthermore, as 
better high-temperature materials become available 
the simplicity of the Brayton cycle becomes attrac- 
tive, and it may also enter the picture. 

Advances are needed in solar collectors, boilers 
and heat exchangers, energy storage both electrical 
and thermal, generators, radiators, voltage and 
speed controls and orientation devices. Light, stow- 
able and deployable solar energy collectors and 
heat radiators in particular will require considerable 
invention, skill and testing. The question of facili- 
ties and equipment or conducting research and de- 
velopment in this area is receiving considerable at- 
tention by the Air Force and its contractors. In 
order to obtain better first hand knowledge of the 
many problems involved in marrying and testing 
turbo-machinery and closed loop cycles with solar 
furnaces, the Wright Air Development Center has 
recently constructed the simple, inexpensive experi- 
mental solar power unit shown on p. 31. This unit, 
made largely from available and relatively incom- 
patible components, will not solve many problems, 
but should permit a more effective evaluation and 
monitoring of sophisticated contractor efforts aimed 
toward meeting Air Force needs. 

STATIC SOLAR SYSTEMS — Because reliability 
can be achieved easier with the static solar devices 
than the dynamic, and because of the practical effi- 
ciencies possible when converting static solar to 
electrical energy, these systems will be important 
for meeting Air Force flight vehicle power require- 
ments. 

Of the various static solar energy conversion tech- 
niques, the photovoltaic solar cell is most highly 
developed. In the case of silicon solar cells a maxi- 
mum of 10% conversion efficiency and approxi- 
mately 10 w per sq ft of array is practical now. 
Early arrays are expected to weigh only 34 psf; how- 
ever, the problems of storage and deployment will 
require ingenuity and development. For most space 
applications, i.e., those which require continuous 
power during shadow conditions, battery weight is 
14-24 the total system weight. However, photovol- 
taic systems do not have the alternative of using 
thermal energy storage. With an anticipated 50% 
improvement in cell efficiency and a likely reduction 
in array weight, the importance of energy storage 
weight reduction is highlighted. Even with signifi- 
cant improvements resulting from the current de- 
velopment and production program, the weight and 
cost of photovoltaic arrays will leave much to be 
desired. 

Another photoelectric process which may eventu- 
ally be less expensive and simpler is photoemission. 
This approach is, however, in the earliest develop- 
ment stages and its future is highly speculative. An 
inherent advantage of photoelectric converters of 
any type is their tolerance of orientation errors; a 
10 deg misalignment with respect to the incident 
rays reduces the efficiency only a relatively insig- 
nificant amount. 

Thermoelectric conversion ranks slightly above 
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THEORETICAL AND ESTIMATED EFFICIENCIES OF ENERGY CONVERSION 
DEVICES - PER CENT 


Fig. 3 — Efficiencies of energy conversion devices. 


photovoltaic conversion in theoretical efficiency and 
is compatible with nuclear and chemical as well as 
solar heat sources. The thermoelectric or Seebeck 
effect has found many practical applications. Its 
use for generating electricity in space is limited by 
the Carnot relationship of input and heat rejection 
temperatures. In a space system, the cold junction 
must be cooled by radiation and as this temperature 
is lowered the radiator size and weight go up. The 
alternative is to raise the hot junction temperature. 
Thermoelectric conversion can now produce 3 w per 
lb of system weight. If projected improvements in 
materials are realized, overall conversion efficiencies 
of 10-12% and a power output of 50 w per lb in kilo- 
watt sizes, may be possible in the next decade. 

Thermionic conversion will play a prominent role 
in the future flight vehicle power program. It em- 
ploys the principle of electron emission from a hot 
cathode material to a cool anode and has a theo- 
retical maximum efficiency of 35%. Any energy 
source can be used to heat the cathode and in the 
case of solar thermionic converters, a precisely 
oriented solar concentractor is needed. Thermionic 
converters, however, can operate efficiently at rela- 
tively higher temperatures than thermoelectric con- 
verters; hence the heat rejection problem is less 
severe. With continued research, particularly on 
reduction of the space charge effect between the 
cathode and anode, thermionic converters could be- 
come competitive in efficiency and weight with more 
conventional rotating machinery. 


To Order Paper No. 105U .. . 
...0n which this article is based, turn to page 6. 
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How to design 


Optimum Joints for High-Temperature 


Frank J. Filippi and Boris Levenetz 


OINT OPTIMIZATION is the compromise of the 

ideal joint with the most easily producible joint. 
The design engineer must recognize that the pro- 
duction engineer must reduce the design to a pro- 
ducible article at a reasonable cost. 

There are two approaches to design of joints: the 
pictorial design approach and the analytic design 
approach. Pictorial design is mainly concerned 
with optimizing one type of structure, such as 
honeycomb sandwich. Analytic design is concerned 
with optimizing the best load transfer at the light- 
est weight, irrespective of the type of structure 
necessary to accomplish the transfer. This article 
discusses both approaches. 


Pictorial design 


Recognizing the all-honeycomb joint design as a 
valid approach to joining panels, we will initially 
consider optimization of this method, followed by 
modification of these designs with other filler ma- 
terials locally placed to obtain joint optimization. 
Several types of joints will be considered; in each 
case the ideal and the most easily producible joint 
will be discussed and the final optimum joint shown. 


Mid-panel joint 

A mid-panel joint must be designed to carry bend- 
ing, shear, compression, and tension loads. The 
shear loads require connection of the panel cores, 
since the core is the only element able to transmit 
shear forces perpendicular to the panel. For appli- 
cations not involving shear loads, joining the cores 
is not mandatory, but is desirable for joint stabiliza- 
tion. Fig. 1 (top) shows the ideal joint, with the 
- cores and faces welded together, providing necessary 
ties for proper load transfer. This joint, however, 
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can’t be produced because of inaccessibility of the 
core for welding. The production people would pre- 
fer the solution shown in Fig. 1 (bottom). The ex- 
truded shape is resistance-welded to the core during 
layup and is then brazed to the faces. 

A compromise between these extremes should be 
producible and analytically satisfactory. Fig. 2 rep- 
resents such a joint. The sketch at the top shows 
the joint before the welding operation as prepared 
for joining. The now-accessible core is welded to 
the web, the joint is closed, and a fusion weld picks 
up the faces and web. The web guarantees a good 
shear joint for the core, while the thickened facing 
compensates for the loss in strength from the fusion 
welding operation. Although some deformation of 
the core is encountered, good shear transfer is still 
possible. 

Much of the brazed honeycomb sandwich today is 
made from precipitation-hardening stainless steels. 
Heat treatment causes these steels to exhibit a net 
growth averaging 0.004 in. per in. Unfortunately, 
this growth is not consistent nor exactly predictable 
and results in dimensional discrepancies of the heat- 
treated parts. Machining a panel edge before weld- 
ing compensates somewhat for erratic growth and 
should be considered design practice along at least 
two adjacent edges of any precipitation-hardenable 
steel sandwich. 

Where welding access is from one side only, the 
joint becomes more cumbersome. Fig. 3 shows a 
solution that is satisfactory except for the incum- 
bent weight penalty. The panels are brazed with 
the edge members extended beyond the net part size 
and trimmed to final size. Within limits, growth 
compensation is possible with this joint. Welding 
the cover plate to the panels as the last operation 
completes the joint. 

A mechanical joint, heavier yet, is shown in Fig. 
4. Essentially a tongue-and-groove joint, the male 
portion is a sandwich bar of densified core and faces 
designed to carry the longitudinal loads of the 
panels. The bar may be mechanically attached, or 
brazed in place as shown. The mating portion of the 
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Honeycomb Panels 


joint is brazed with a U-channel edge member 
through which the mechanical attachment is made. 


Panel-rib joint 

The panel-rib joint must maintain the integrity of 
the original panel and transfer any additional loads, 
in most cases a shear-flow, from the rib into the 
panel, where this load is distributed between both 
faces. Fig. 5 (top) shows a joint which theoretically 
meets these requirements. The corrugation trans- 
fers the rib loads into the outer face of the panel 
and also makes a link between the honeycomb cores. 
This joint is difficult to produce because of ac- 
cessibility and welding problems. The production 
people would prefer the solution shown in Fig. 5 
(bottom). 

The design proposed in Fig. 6 meets the design re- 
quirements in a producible fashion. This design 
suggests producing the brazed joint without the web, 
attaching it by subsequent welding. If this welding 
can be effected, the panel becomes essentially flat, 
greatly simplifying the braze fixturing and produc- 
tion sequence. The doubler may be seamwelded, 
brazed, or chem-milled as an integral part of the 
facing. A variation of this design, Fig. 7, depicts at- 
tachment of a honeycomb sandwich rib to the panel. 
The U-channel is welded to both pieces to effect the 
joint with a minimum of producibility problems. 

A mechanical joint, if acceptable for the applica- 
tion, is quite simple, as shown in Fig. 8. The rib is 
directly attached to a densified core insert which 
provides reinforcement for the countersink and for 
the bolt-crushing forces. The doubler between rib 
flange and panel provides better distribution of 
compression and shear loads. 


Spar-panel intersection 


The function of this joint is to transmit shear 
loads from the panels into the spar and to assist the 
spar in carrying the bending loads by loading an 
effective width of the panel in tension or com- 
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Fig. 1 — Top: Ideal mid-panel joint. Bottom: Simplest mid-panel joint. 
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Fig. 2 — Balanced design mid-panel joint. 
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Fig. 3 — Mid-panel joint with welding from one side. 
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Fig. 4 — Mechanical mid-panel joint. 





Honeycomb Panels . . . 


... continued 


pression. The theoretical joint in Fig. 9 (top) in- 
corporates all necessary elements for correct load 
transfer. Unfortunately, the unreasonable welding 
requirements make it almost impossible to produce 
with current knowledge. The production people 
would prefer to make the joint as shown in Fig. 9 
(bottom). The obvious limitation of this design is 
its inability to satisfactorily vary the spar cross- 
section as loading changes. 

A better design is one which incorporates an in- 
dependently produced spar to which the panels are 
welded. Fig. 10 is a suggested design for this joint. 
A shear web is introduced between the sandwich and 
the spar before the elements are welded together. 
This layout shows a honeycomb sandwich spar web 
riveted to the spar caps with high-shear rivets. If 
welding from one side only is permissible the design 
shown in Fig. 11 is applicable. The shear transfer 
is over the short flange of the edge member and cap 


flange which must have the rigidity to take the 


shear load in bending. The joint is arranged so the 
cover plate takes forces only in the plane of the 
outer facing sheet. 

Again reverting to a mechanical joint, Fig. 12 is 
a composite of two types of panel connection to the 
spar cap. The double joint takes all kinds of loads 
effectively, while the single joint is able to take 
shear perpendicular to the panel and loads in the 
panel of the outer panel facing only. 

Another variation of a mechanical spar joint sim- 
plifies joining the web. Fig. 13 shows a constant- 
cross-section spar cap incorporated into the basic 
sandwich. To account for variations in the bending 
moment, an additional cap strip of varying thick- 
ness is placed between the panel and the spar web. 
The web is then connected to the composite spar cap. 


Edge member attachment 


The edge member configuration is important be- 
cause it fixes the types of loads that can be trans- 
ferred into the panel. Consider three loads P,, P,,, P 
acting on a typical Z-section closure (Fig. 14). The 
load P, is distributed into the two faces in a manner 
directly dependent on the stiffness of the Z-section 
and the core shear modulus in this direction. P, 
poses no problem because of the stiffness of the Z- 
section in this direction, and it may be assumed that 
load is transferred equally into both faces. Load P 
is transferred into the vertical web of the Z-section 
and thus into the core. 

Greater control of producibility can be obtained 
by the design in Fig. 15. Some measure of control 
over P, distribution into the two faces is possible 
with more efficiency than an equivalent-weight Z- 
section joint permits. Load P, no longer can be as- 
sumed to transfer equally into both facings, but 
favors the outer facing in proportion to the core 
shear modulus in that direction. Transfer of P. now 
occurs along an undesirable path, placing the core- 
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Fig. 5— Top: Theoretical panel-rib joint. Bottom: Simplest 
panel-rib joint. 


Fig. 6 — Balanced design panel-rib joint 


Fig. 7 — Panel-rib joint with honeycomb sandwich rib. 
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Fig. 8 — Mechanical panel-rib joint. 


Fig. 12 — Mechanical spar-panel intersection joints. 


Fig. 9— Top: Theoretical spar-pane! intersection. Bottom: 
Simplest spar-panel intersection 
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Fig. 10 — Balanced design spar-panel intersecticn Fig. 14— Z-section edge member loading. 
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Honeycomb Panels . . . 


... continued 


doubler brazed bond in tension. In addition to the 
marginality of having a brazed joint in tension, the 
fatigue characteristics make a joint loaded this way 
exceedingly poor. Obviously, P. acting in the op- 
posite direction presents a far superior condition. 
Fig. 16 is a typical U-channel joint better able to 
transfer the loads P,, P,, and P.. As a symmetrical 
attachment, the edge member may be assumed to 
introduce P, and P, equally to the facings without 
regard to channel stiffness. The U-channel pro- 
vides a shear web for introducing P, to the core, but 
otherwise serves little useful purpose. The major 
problem in production of such a joint—the ex- 
tremely close tolerances imposed on the formed 
sheet-metal U-channel — is eliminated by substitu- 
tion of dense core for the channel in the doubler 
area as shown in Fig. 17. The shear transfer of load 
P, is more favorable than with the Z-section be- 


Fig. 15 — Improved edge member producibility, z-shaped. 


Fig. 16 — U-channel edge member loading. 


DENSE CORE 


Fig. 17 — Improved edge member producibility, u-shaped. 


cause the dense core-doubler bond can always be 
placed in compresion to introduce this load. 


Analytic design 


Stanley’ has shown that joints can account for a 
large portion of the total structural weight of an 
aircraft. He notes that the important point brought 
out by his analyses is that the weight increases as- 
sociated with joints and nontapered structures are 
likely to be at least as great as the weight of the op- 
timum structure itself. In his simplified analysis, 
the weight increase due to joints amounts to 58% of 
the basic structure and the increase due to non- 
tapered sections amounts to 29%. This, then, justi- 
fies vigorous treatment of the joint problem. 

Optimization of joints can be accomplished by 
standard procedures, with the joint treated as a 
structure with certain imposed loads. One approach 
will be illustrated which, although not intended to 
be applicable to all honeycomb panel joints, illus- 
trates several general techniques and demonstrates 
the amount of material and weight saving that can 
be had by careful design. 

The joint chosen is a simple but important one — 
a joint between sandwich panel and supporting 
structure, where the facings of the sandwich are 
loaded in tension. Let us assume, however, that the 
loads in each face are not equal in the panel or in 
the joint. This is the usual case in the joint, be- 
cause the reacting structure has varying rigidity and 
will usually resist loads in one sandwich facing more 
effectively than in the other facing. The load pic- 
ture for such a joint is shown in Fig. 18 along with 
the imposed boundary conditions. The equations of 
statics and compatibility of deformations yield the 
following set of equations: 


Pl Rg 
t.E,  U,E, 
Pil Rl 
oe Se 
ARs 
IG 


6, -—9,= 


- deflection, in. 
load in facing in joint, lb per in. 
- width of joint. in. 
- thickness of facing, in. 
= modulus of elasticity, psi 
R, = shear load, lb per in. 
h=core height, in. 
G = modulus of rigidity, psi 
and the subscripts refer to the panels. 
Rs: 


Solving for 


Be 
P, Et, 
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Ulli 


Li 


The loads P, and P, can be related in many ways, 
depending on loading conditions, temperatures, and 


the like. Defining P./P, = K, where P is the load in 
the panel facing in lb per in., and noting that 


yields 


and 
a- 
Combining eq. 1 and 2 yields: 
a-—K 


R. =P, 
K+1 


| P,| 


y+a+] | 


(a+1)(K -a) 


a-K m 


Eq. 3 defines the value of y required to 


L’?G 
maintain equilibrium in a joint with any ratio of ap- 
plied loads, K, and of reacting loads, a. Eq. 3 is 
plotted in Fig. 19 for several values for K. Limiting 
conditions can be noted as follows: 


1. When a=K; that is, when P,/P,=P.,/P,, y=~~ 
and the required shear modulus=-0. This means 
that no shear load is required in the joint, and R, = 0. 

2. When K =a, y = 0 for all values of a, so the G re- 
quired is infinite, or the joint width is infinite. This 
condition implies different face thicknesses in the 
joint area, that is,a doubler. This is true only when 
K=a and K#a. When K=da, the first condition 
applies. 

The relationship of Eq. 3 defines the core shear 


1 Shanley, F. R., Weight-Strength Analysis of Aircraft Structures. New 
York, McGraw-Hill Book Co. (1952). 

2 Sandwich Construction for Aircraft. U 
cation ANC-23, Vol. IT (1955). 


S. Department of Defense Publi- 


JANUARY, 1960 


Fig. 18 — Load picture for honey- 
comb joint. 


modulus required to transfer a given load from one 
face of a sandwich to the other — that is, to change 
P./P, to P,/P, across a given joint width 1. 

The core shear modulus available in honeycomb 
core and straight shear webs will now be determined. 
The shear webs can occur in several forms, as shown 
in Fig. 20. Since the length of ribbon per lineal inch 
of joint varies for each of these forms, the density 
of each form also varies. 


Honeycomb core 


Relationships are needed for ultimate shear 
strength, core shear modulus, and core density. 


Ultimate shear strength 


Core shear strength can be calculated from?: 
F,-K, Ga" 
Tg -9, 
where 
g, = density of honeycomb core, lb per cu in. 
r = periphery of a honeycomb cell divided by twice 
the largest diameter. For the square cell, r ~ 2. 


If K, is treated as a constant for all cores, it can 
be evaluated by test of one core. Test data shows 
the ultimate shear stress associated with 3-15 core, 
17-7 PH material at room temperature to be ap- 
proximately 850 psi. Using g, = 0.0046 lb per cu in., 
g = 0.286 lb per cu in., and r = 2, yields K, = 22.85 x 10° 
psi. 

The relationship for core shear strength can then 
be written: 

lg,” 


P, = 22.85 x 10° 
rg Gu 


(4) 


where 
g = density of core material, lb per cu in. 
P, = allowable shear load in joint, lb per in. 


Core shear modulus 


An analysis performed at Solar resulted in the 
derivation of an analytic expression for the core 
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19 — Stear modulus required by joint 


shear modulus of any regular, cellular, honeycomb 
core in any direction at any temperature. This 
equation is: 


Gres 
G xp 
(R + cosé)*sin-¢ 


(1+R)((1+R) sin’¢+ { (R+cosé) 


where 
G, =core shear modulus 
», = density of core material 
G.=shear modulus of core material 
o =core density 
= qd 
S 
length of wall of double thickness in core 
length of wall of single thickness in core 
angle between ribbon direction and cell side S 
angle between applied force and ribbon direc- 
tion 


(1+R) sin*¢\sin’¢ 


For Solar honeycomb core, in the longitudinal di- 
rection, 6 = 45 deg, = 0 deg, g = 0.04 in., and 
A + 0.02828 
G, = Gg, 
“ (A — 0.02828) (A + 0.02828) 
where 
A = cell size of honeycomb core. 
A curve of this equation is shown in Fig. 21 for 
17—7PH, TH 1050 at room temperature. 


Core Density 
An approximate formula for core density is:' 
Q. 8 t g 
{ 3a! 


where 
thickness of the corrugation foil. 


Shear web 
Eq. 4, 5, and 6 define the weight of honeycomb 


core necessary to produce a given core shear modu- 
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LENGTH OF RIBBON PER INCH OF JOINT 
TE 


FORM OF WEB 
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BES aS 
Pte 
ey at 


n « NO. OF CORRUGATIONS/INCH h 





HEIGHT OF CORRUGATION 
Fig. 20 — Various forms of straight shear webs. 


. continued 


Honeycomb Panels 


lus, and also the maximum shear load to which a 
honeycomb core can be used. This same procedure 
may be used for straight shear webs. 


Ultimate shear strength 
The shear webs will fail by buckling, which is de- 
fined by the classical formula 
x°Et 
12(1-v?)h 


K = 9.4 when : 


6.6 when 


5.35 when : 
u 
where 
critical shear stress, psi 
v = Poisson’s ratio. 


The total shear load carried by the webs per inch 
of joint is then 
- , 7 
Pat (7) 
1Z(1-v )h 
where 
n =number of straight shear webs per inch of joint. 


Shear modulus 


The shear modulus for the straight webs is that of 
the web material. For 17-7PH-TH 1050 steel at 
room temperature, G = 11.3 « 10° psi. 


Haener J \ Calculation of the Core Shear Modulus of Honeycomt 


Sandwich, Solar Aircraft Co. Report (in publication 


*Kaechele, L. E Minimum-Weight Design of 
Rand Corp Report RM-1895 957 


Panels The 


Sandwich 
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Weight of shear webs 


The core weight per inch of joint is the length of 
ribbon per inch of joint, multiplied by lt,g. The rib- 
bon length per inch of joint is shown in Fig. 20 for 
each type of core considered. These relationships 
define, for the straight shear web, the core weight 
required to carry a given load in the joint and the 
maximum core shear modulus available. 

Fig. 22 shows the relative efficiency of honeycomb 
core and shear webs in carrying joint loads. The 
curves are calculated for h=l and 17-7PH-TH 1050 
material at room temperature. Eq. 7 simplifies to 


r 


6.26 x 10 
\n 


and Eq. 4 simplifies to 


9g, = 1.58 x 10* \/P -— 2.19 x 10-5 P. 

Fig. 23 demonstrates that large variations in core 
weight can occur at any given load. It shows fur- 
ther that, in theory, honeycomb core is not as effi- 
cient as straight shear webs in joints for any value 
of joint load. It must be noted that the shear web 
curves wil be cut off at the lower loads by minimum- 
gage considerations. In these cases it might be ad- 
visable to consider different materials or configura- 
tions for the joint core. These same equations can 
be used to determine doubler thicknesses required 
in the joint area 


Optimization 

Both pictorial and analytic design approaches 
have been illustrated to show the usefulness of each 
procedure. Pictorial design is a useful tool for com- 
parative screening through instinct and judgment. 
The freedom of expression of this method permits 
imaginative thinking of the highest graphic order, 
from which most superior ideas take form. Unfor- 
tunately, subsequent analytic work is often limited 
to determination of dimensional adequacy of a se- 
lected sketch. Such work amounts to little more 
than design confirmation, although the procedure is 
often mistakenly called optimization. It is usually 
at this point that an optimization approach breaks 
down. 

The analytic approach attempts to synthesize a 
joint from a series of efficient configurations known 
to have certain load-carrying abilities. The analyst 
considers the loads in terms of hardware details 
which he then attempts to combine into an integral, 
producible structure. To accomplish this goal, it is 
necessary to calculate all the applicable properties 
of each detail singly and in combination and com- 
pare them. Where several potential designs fulfill 
design requirements, a weight comparison separates 
the most effective configuration. The analytic pro- 
cedure’s main weakness is that producibility is rele- 
gated to a position of secondary importance. 

It is logical to conclude that producibility must be 
the medium of expression through which pictorial 
and analytical design can be combined to enable 
production of economical, efficient parts. 


To Order Paper No.99U .. . 
...0n which this article is based, turn to page 6. 
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Fig. 21 — Core shear modulus for honeycomb. 
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Fig. 22 — Relative efficiency of honeycomb core and shear webs in 
carrying joint loads. 
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New Diesel Designs Geared 


to Manufacturing Economies 


A. F. Dewsberry, C. P. Bozos, 
and J. B. Reeves, Jr. 


ANUFACTURING economies available by use 
of existing machine tools were the governing 
consideration in IHC’s adaptation of an existing 
carbureted truck engine to a new family of diesels. 
IHC’s smallest truck engine — made in 220, 240, 
and 260 cu in. displacements — was used as the basis 
for the adaptation (Fig. 1) for several reasons: 
@ Existing machine tools had sufficient unused 


Fig. 2—Comparison of crankcase section of new IHC diesel 
family with that of the carbureted engine from which it was 
adapted. 


capacity to handle projected diesel require- 


ments. 


@ Many production components and assemblies 
could be used. 

@ The 6-cyl inline configuration wouid be com- 
pletely balanced for primary and secondary 
forces and couples. 


The new diesel family consists of four 6-cyl en- 
gines, as follows: 


236 cu in. — 3.688 bore x 3.688 
252 cu in. — 3.812 bore x 3.688 
282 cu in. — 3.688 bore x 4.390 
310 cu in. — 3.812 bore x 4.390 


Projection of future tractor horsepower require- 
ments indicated a need for greater piston displace- 
ment in the new diesels than in the truck engines. 

The 282 cu in. displacement was established as the 
basis for the design of the new family of engines, 
after projection of future tractor horsepower re- 
quirements had indicated need for more displace- 
ment than in the truck engines. The 282 cu in. dis- 
placement was arrived at following examination of 
crankcase clearances which showed that the stroke 
could be increased from the existing 4.125 in. to 4.390 
in. by lowering the crankshaft 0.218 in. with respect 
to the camshaft, without interfering with the oil 
pump assembly. Also, as shown in Fig. 2, a sleeved 
bore of 3.688 in. was made possible by revising water 
jacket cores, compared with the sleeveless truck en- 
gine bore of 3.562 in. 

The crankcase lowering was accomplished with 
little effect on most of the crankcase tooling. 


@ Additional stock was easily added to the bearing 
cap mounting face in the crankcase patterns. 

@ The cylinder boring equipment — and all drill- 
ing and tapping machines were located by dowel 
holes in the crankcase pan rail. (Thus, no 
changes were needed.) 


stroke 
stroke 
stroke 
stroke 
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@ The hydraulic broach for rough finishing the 
crank bore and cap mounting faces needed only 
addition of new locating pads on its fixtures. 


New boring equipment was needed, of course, to 
handle the increased center distance between crank- 
shaft and camshaft bores .. . and new bearing cap 
patterns were required to prevent the caps from ex- 
tending below the pan rail and interfering with 
conveyors and fixtures when assembled to the 
crankcase. 

Fig. 3 shows graphically the use of common parts 
in this new family of diesels. A basic D-282 engine 
completely disassembled is illustrated, with parts 
grouped as to common usage. (Accessories and 
other items such as flywheels and flywheel housings 
are not included, because these are dependent on 
particular applications and can fit any engine if 
desired.) 

Parts common to all engines in the family are 
grouped in the upper right of Fig. 3. These include 
among other parts: 


Bearings 

Camshaft 

Tappets 

Oil pump 

Water pump 

Oil pan 

Oil filter components 
Connecting rod caps 


The crankshaft gear also belongs in this group, 
although shown assembled to the cankshaft. 

The left side of Fig. 3 shows parts common to the 
D-236 and D-282 engines. It includes a majority of 
items. ... The cylinder heads for these two engines 
do differ in the diameter of the discharge hole lead- 
ing from the precombustion chambers. However, 
the same castings and tooling are used. Also, the 
lube oil filter uses the same foundry equipment and 
tooling as the base for the carbureted truck engines, 
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but is also machined for the oil cooler. Injection 
pumps for different applications will have some in- 
ternal differences. 

Since the crankshaft is common to the carbureted 
truck engine, only pistons and precombustion cham- 
ber are left as parts peculiar to the D-282. 

Because the same connecting rod and crankcase 
are used for both strokes, the D-282 and D-236 have 
different pistons. Both pistons, however, use the 
same rings, the same full-floating piston pin, and 
the same diametral dimensions ... and are ma- 
chined on the same equipment. Even the precups 
have the same external dimensions as those for the 
D-236 and are machined on the same tooling. 


Crankshaft was key area 
Designing of the crankshaft to meet the needs of 


this program was an important key to success. De- 
termination to use existing machine tools dictated 
the cylinder spacing, the four main bearing configu- 
ration, and the main and rod bearing diameters. 

The cheek thickness of the crankshaft was in- 
creased to provide sufficient modulus, after discov- 
ery that the bending stress level of the existing shaft 
was excessive when projected for the increased bore 
and higher cylinder pressures of a diesel. The de- 
crease in effective section modulus due to the in- 
creased stroke also contributed to this condition... . 
Fig. 4 compares the original 4.125-in.-stroke gasoline 
engine crankshaft and the 4.390-in.-stroke diesel 
shaft. 

A precombustion-chamber system — with a peak 
pressure of 970 psi— was chosen rather than a di- 
rect-injection system, with its higher pressures. 
This choice was dictated by the fact that— since 
the actual criterion of crankshaft design is the fillet 
bending stress — applied load is as important a con- 
sideration as section modulus. Besides, IHC’s years 
of experience with precup diesels shortened the nec- 
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Fig. 3 —— Common parts are 
numerous in the new IHC 
family of diesels. Shown 
is the basic D-282 engine 
completely disassembled, 
with parts grouped as to 
common usage. 


New Diesel Designs Geared 
to Manufacturing Economies 


. continued 


essary development time. Fig. 5 shows the pressure- 
time trace of the precombustion-chamber system. 

To use the same crankcase, bearings and other 
parts, the 3.688-in.-stroke crankshaft has the same 
cheek thickness as the 4.390. Consequently, it op- 
erates at a much lower stress level. Both crank- 
shafts are forged from C-1046 steel with a finished 
Brinell hardness of 249-298. Bearing journals are 
not induction-hardened, as are the gasoline-engine 
shafts, but are polished to assure long bearing life. 

The crankshafts are rifle-drilled to provide pres- 
sure lubrication to the main-rod bearings. Though 
new forging dies were needed for both crankshafts, 
existing production machine tools were used. The 
rifle drilling in the 4.390-in.-stroke shaft was de- 
signed around the drilling machine used for the 
existing 4.125-in.-stroke shaft. 

The increased cheek thickness produced an anom- 
aly in bearing areas. Since cylinder spacing was 
fixed, the cheek increase was necessarily at the ex- 
pense of bearing length (Fig. 4). This resulted in a 
diesel engine with a higher applied load than the 
original gasoline engine . . . and with less bearing 
area to carry it. The trouble-free service records of 
thousands of engines in service, however, have 
proved the ability of the heavy-duty bearings to 
carry these loads. 


Crankcase features 


The new diesel family uses the same crankcase 
pattern as the carbureted truck engine. The same 
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cylinder-barrel cores are used, too, but with different 
water-jacket cores. 

Main-bearing caps are made from high-strength 
nodular iron. Experimental engines with gray-iron 
bearing caps resulted in bearing cap failures when 
engine speeds over 1800 rpm were used. Bearing 
caps and the cylinder head are mounted to the case 
by capscrews. 

Comparison of the final bearing cap support web 
and the one originally designed is shown in Fig. 6. 
The final web, capable of carrying 1800 psi as op- 
posed to 1200 psi for the original, was designed after 
considerable stress analysis to determine its ability 
to sustain turbocharged combustion pressures. (To 
make these analyses, a static test setup was con- 
structed, using a full-scale cast-iron model of the 
bearing web, loaded with hydraulic rams to simulate 
firing pressure. Strain gages were located at criti- 
cal spots revealed by a brittle lacquer.) 


Connecting rod design 


While much the same as in the carbureted engine, 
the connecting rod design for the diesel family dif- 
fers in the following respects. 


@ I-beam section was increased to accommodate 
higher loads. 

@ The crank end was narrowed, due to the in- 
creased width of crank cheeks. 

@ Connecting-rod length was increased by 0.250 
in., due to the relocated crankshaft center. 
(Length of diesel rod is 7.250 in.) 

@ Larger diameter piston pins are used, which re- 
quire a new forging die... but production ma- 
chine tools can be used with only fixture and 
setup changes. 


Because the diesel cylinder heads are quite differ- 
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ent from those on the original gasoline engine, an 
entirely new machining line had to be installed for 
the diesel heads. 


Lubricating system 


The lubricating oil pump — same as used in the 
gasoline engine —is driven by a worm gear on the 
camshaft, which also is the same as used in the 
truck engine. 

Use of a flat-plate oil cooler, in preference to the 
more conventional tube bundle, was dictated by (1) 
cost and (2) a space limitation imposed by the steer- 
ing linkages of the IHC Farmall tractors... . Com- 
parison of bearings from early engines of the diesel 
family run with a bypass filter only, and with the 
full-flow system finally selected, strongly biased this 
choice. Actual measurements showed main-bearing 
shell wear of 0.0015 in. after 189 hr at full load with 
the bypass filter; of 0.0002 in. after 5830 hr with the 
full-flow filter. 


Injection System Development 


The original gasoline-engine centrifugal water 
pump is used in this new diesel series, but the injec- 
tion system is the result of an intensive develop- 
ment program. At the end, a precombustion-cham- 
ber system was selected to insure minimum firing 
pressures. 


Other problems 


Designing for use of existing machine tools 
created an unusual problem in regard to the effect 
upon diesel compression ratio of normal carbureted- 
engine machining tolerances. 

The effect of connecting rod length and crankcase 
height tolerances on a 7.5/1 compression ratio is 
small. But these same tolerances on the 18/1 com- 
pression ratio diesel produced a wide variation, since 
the space between piston and head had become a 
major portion of the clearance volume. 

After study, it was possible to reduce the connect- 
ing rod length by 80% without additional cost, since 
the existing machines had this capability. But the 
crankcase tooling could not achieve the desired tol- 
erance. So purchase of a grinder and use of an ad- 
ditional machine operation were necessary. 


To Order Paper No. 116T .. . 
.on which this article is based, turn to page 6. 
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Fig. 4— Comparison of crankshaft for new diese! family with that of 
gasoline engine from which diesel was adapted. 
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Fig. 5—Pressure-time trace of precombustion-chamber 
system used in new family of diesels. 


Fig. 6— Bearing cap sup- 
port web finally used in new 
family of diesels compared 
with early experimental de- 
sign. 
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How Missiles can have 


NEAR-RESONANCE-FREE 


vibration isolation systems 


nm naner | 
Jape vy 


G. Harold Klein 


NEAR RESONANCE-FREE vibration isolation 
system is possible by extending the theory of 
damped dynamic vibration absorbers to include 


Fig. 1 — Schematic of damped dynamic vibration absorber act- 
ing on a damped spring-mass. This combination can produce 
near resonance-free isolation. 
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damped spring-mass systems. The necessity of op- 
erating at or near the normal resonance points of 
equipment results from missile demands for light 
weight yet higher frequency driving forces. This 
means the designer must expect his components, 
such as electronic equipment, to withstand the ex- 
treme vibrations transmitted at resonance — or find 
ways to design them out. 

The traditional way of designing out of a reso- 
nance is to stiffen the part, thereby adding weight. 
In missiles, this is not the practical solution. By 
using the extended dynamic absorber, the severity 
of the transmitted vibration is greatly reduced at 
resonance frequencies while the weight is kept low 
by using some of the components to form the ab- 
sorber. 

A schematic of a dynamic absorber system is 
shown in Fig. 1. In this case the spring and dash- 
pot represent the normal vibration mounts for a 
piece of equipment while the secondary mass and its 
spring and dash-pot are the dynamic absorber. The 
equations of motion for this situation are solved by 
using the Laplace Transform. An analogue com- 
puter is then used to find the optimum combinations 
to produce a minimum amplification factor. The 
quantities that were investigated are 


@ Ratio of masses, » (m./m,) 


@ Ratio of natural frequencies of each mass sys- 
tem, f (®,.0/ @n1) 


@ Forced frequency ratio, g (/»,,) 


@ Critical damping ratios for both mass systems, 
c,/e,, and C,/C’., 


All combinations of the following values were in- 
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~~ WITH ABSORBER 
— —— W!/THOUT ABSORBER 


CATION FACTOR 


F 


AMF 


eee WITH ABSORBER 
——— WITHOUT ABSORBER 


Fig. 2— Optimum selection of parameters leads to a low amplification factor for the damped dynamic absorber system. 
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NEAR-RESONANCE-FREE 


vibration isolation systems 


. . continued 
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Fig. 3— Converting amplification factor to transmissibility produces 
Fig. 3a from the data in Fig. 2b. The transmissibility curve for the ab- 
sorber is Fig. 3b. Proper distribution of parts between absorber and 
main mass permits the vibration environment for the absorber to be 
more severe. 


Fig. 4 — Example of external and internal absorber mounting for center- 
of-gravity mounting system. 


Fig. 5 — Example of external and internal absorber mounting for base 
mounted system. 
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vestigated and optimum results are shown in Fig. 2. 


u=0.1, 0.2, and 0.3 
f= 0.9, 0.8, 0.7, and 0.6 


both damping ratios = 0.1, 0.2, and 0.3 


The amplification factor is compatible to the one 
derived by Den Hartog for a damped dynamic ab- 
sorber used with an undamped main mass. The 
performance of the system for one of the optimum 
cases is also shown in terms of transmissibility of 
m, and m, in Fig. 3. 

The results show that at least a 50% reduction in 
amplification factor at resonance can be obtained 
by using the dynamic absorber when compared to a 
single degree of freedom system. Yet, the computer 
solutions indicate that no penalty in isolation effi- 
ciency is paid at the higher frequencies. 

Many isolators today have anywhere from 15% to 
25% of critical damping. Therefore, Fig. 2a gives 
a representative performance curve using standard 
isolators. This means at resonance frequency, a 
standard system would have to have 40% of critical 
damping to be equivalent to the dynamic absorber 
system at 20%. Another point of interest is that 
u, g, f,c,/c.,andc./c, do not have to be very close 
to their optimum values to obtain a considerable re- 
duction in the amplitude at resonance. 


Practical applications 


First consider a center-of-gravity system which 
has its rotational modes of motion decoupled from 
the translational modes. Two possible ways of in- 
corporating an absorber are shown in Fig. 4. The 
only requirements are that the proper natural fre- 
quency ratios are used along the three mutually 
perpendicular axes, once the damping and mass 
ratios have been determined. In this example, the 
most rugged parts of an electronic device would be 
mounted in the absorber while the delicate parts 
would form the main mass. This compensates for 
the high transmissibility of the absorber mass with- 
out adding unnecessary weight. 

A second, apparently more difficult application, is 
base mounted systems, such as shown in Fig. 5. 
However, since it is not critical to match optimum 
values of mass ratio and natural frequency ratio 
exactly, this is not true. Actually, any secondary 
mounting system that is added, within the ranges 
calculated, will reduce the transmissibility of the 
main system at resonance. In base mounted sys- 
tems, the moment of inertia of the damped mass 
becomes important. When the system is vibrated 
in the horizontal plane, generally two rocking modes 
are observed. Usually, the lower one can be ig- 
nored, and it is only required that the upper mode 
resonant frequency ratio be met. 

The application examples point to the desirability 
of designing the isolation system for a piece of 
equipment at the time it is on the drawing board, 
whether dynamic absorbers or regular isolators are 
used. 


To Order Paper No. 100Z .. . 
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Fig. 1 — Lubrication makes a tremendous difference in the pounds pull required to telescope a conventional 


telescoping pto. With a full-circulating-ball 


negligible. 


free-telescoping assembly the effort required to telescope is 


Why telescoping PTO's 


dont telescope—easily 


E. W. Saiberlich 


ELESCOPING power-take-offs require dependable 

lubrication, but the free telescoping type of pto has 
the following advantages over the conventional type. 
It prevents: 


@ Collapse of the center bearing supports. 

@ Excessive thrust loads on the crosses and on the 
tractor and machine bearings. 

@ Drag or even seizure of the telescoping members. 


The conventional means for transmitting power 
from a tractor to a trailing machine is through three 
universal joints, arranged so that the so-called cen- 
ter universal joint is approximately 24 in. from the 
one at the tractor. This requires a telescoping sec- 
tion between at least two of the universal joints to 
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allow the equipment to traverse Knolls, ditches, and 
turns. If kept well lubricated and operated properly 
pto’s give little trouble, but perhaps 10% of operators 
do not follow the instruction book. Equipment can 
be built heavy enough to compensate for their neg- 
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Why telescoping PTO’S 


don't telescope—easily 


... continued 


lect, but a better solution appears to be a full-cir- 
culating-ball, free-telescoping assembly. 


Resistance tests 


To determine just how much resistance to tele- 
scoping exists in our conventional assemblies and 
our free-telescoping type, tests were run with the 
results shown in Fig. 1. The horizontal spacing 
shows horsepower at 540 rpm, while the vertical 
spacing gives the pounds pull required to telescope. 

When our first 1 5/16-in.-square shafts, operating 
in 13g-in. ID square tubes, were well lubricated and 
under 50-hp load they required a minimum of 1600 
lb of thrust or pull to telescope them. Our present 
farm model 1 3/16-in. square assembly under the 
same conditions requires 2000-lb pull or thrust. The 
1 5/16-in. assembly required 5700 lb of thrust to tele- 
scope after it had been degreased and wiped free of 
residue. 

Our present industrial 134-in. 6C spline SAE 1146 
shaft hardened to a minimum of Rockwell C27, op- 
erating in a 6-in. long untreated mild steel sleeve 
with a liberal annular recess for an oil reservoir 
when well lubricated still required 1000 lb of thrust 
to telescope at 50-hp load. 

This assembly was cleaned and degreased twice 
and the shaft and sleeve wiped free of residue for the 
dry test. Operating under such conditions is highly 
unlikely, but here are the results: at 50-hp load it 
required 2700 lb of thrust, at 70 hp it took 3800 lb, 
and at 90 hp 5100 lb. 


What the curves tell 


A glance at Fig. 1 shows that, while the perform- 
ance of lubricated assemblies form gently sloping, 
fairly straight lines as torque is increased, the dry 
assemblies can easily go to more than double the 
amount for the corresponding lubricated assemblies. 
When these are projected to 80- or 90-hp loads, al- 
most positive seizure of the parts results. Post-ex- 
amination showed a pronounced start of galling. 
The increasing use of stronger tractors and, in our 
case, the frequent use of recutter screens in field op- 
erations indicate these higher horsepowers may be 
utilized soon. 

The curves show that, while the free telescoping 
assembly registers only 50-150 lb under all condi- 
tions even though the torque readings were all the 
way from 30 to 90 hp, the best other telescoping 
members, when lubricated, required 800-lb pull at 
40 hp and went from 1000- to 1750-lb pull in the 
range from 50 to 90 hp. 


To Order Paper No. 95V... 
>» ...0n which this article is based, turn to page 6. 
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Who Will 


Design 


Tomorrow s 


Trucks? 


An industrial engineer, turned editor, 

says today’s truck leaves much to be 

desired as a material handling 

device ... thinks buyers’ resistance to change 
prevents major strides 

in advanced truck design. . . . 


Carroll W. Boyce 


N EXAMINATION of the influence of the user, 

on truck design shows that there are two 
factors to consider. One is the nature of the user’s 
influence; the other is its ertent. To a considerable 
degree, these two factors cannot be entirely sep- 
arated. But let’s make an attempt. 

In terms of the extent of the user’s influence, we 
might sum up the situation with a single sweeping 
generality. The user has too much influence on ve- 
hicle design. 

(I’m talking here about users in the mass; not 
about individual users. And I’m speaking of trucks 
— including tractors and trailers — not about pas- 
senger cars.) 

Actually, I believe that tremendous strides could 
be made were it not for the inherent resistance to 
change that exists in the buyer. There is always 
something comfortable about the present way of 
doing anything; we have become accustomed to it, 
we know that it will produce a profit. So we hesi- 
tate to take a chance on anything different — even 
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though it presents the possibility of far greater 
profit. 

But there’s a factor at work here that goes be- 
yond the simple element of resistance to change. 
It relates to the Pavlovian concept of conditioned 
reflexes. We have become so accustomed to think- 
ing in terms of a truck as a truck that we have 
blinded ourselves to the fundamental fact that a 
truck is merely a particular type of materials han- 
dling device. And as a materials handling device, 
it leaves a great deal to be desired. 

No industrial engineer would build a storeroom 
40 ft long and 8 ft wide with a door at one end. 
Yet that’s exactly what we do with the trailers that 
are being used for hauling most of our goods today. 
So a truck body is only 13 or 17 ft long. True, but 
the basic construction is the same, and the result 
in terms of efficiency is equally poor. 

Some of the trucks that are being used for de- 
livery of bottled soft drinks can be loaded from the 
sides. Here, the sequence of loading becomes less 
important, because you can get at the merchandise 
as it is needed for loading. This cuts both the load- 
ing and unloading time, and also the amount of 
time and space necessary for organizing the mer- 
chandise to be put into a long, narrow box. Un- 
fortunately, it seems that a truck is a truck, and 
the operator wants to continue loading it through 
the end, or at best through a small door in the side. 

Perhaps some are saying at this point: “That’s a 
problem for the trailer manufacturers and truck 
body builders. It’s not a problem in basic vehicle 
design.” 

That’s partly right, of course. But I don’t believe 
the full responsibility can be shifted. To illustrate, 
let me revert to type for a minute. I’m not an 
automotive engineer; I’m an industrial engineer — 
at least by training, even if I am in practice as an 
editor rather than as an engineer. But as an in- 
dustrial engineer, I look at a tractor with a 40-ft 
trailer and I see a machine that occupies a space 
8 ft wide, 121, ft high, and nearly 50 ft long. That’s 
close to 5000 cu ft. Yet the maximum capacity — as 
far as payload is concerned—is not much more 
than 2300 cu ft. That’s a utilization of less than 
50%. 

A comparable calculation indicates that a freight 
train will produce something on the order of 75% 
utilization, and a barge will often be upwards of 
90% — including the tug that’s used for towing it. 

Obviously, other factors are important: A truck 
can go places that are inaccessible to either a 
freight car or barge. Most of the time, it can go 
faster. And it’s certainly true that cube, as such, is 
a rather inexpensive commodity when all it’s oc- 
cupying is the great out of doors. 

But what about the relationship of cube in the 
payload to the square feet of public thoroughfare 
being occupied? That tractor-semi I cited produced 
2300 cu ft of payload while occupying 400 sq ft of 
road space. If we accept for the moment the limi- 
tations of 121% ft high (because of overhead clear- 
ances) and 8 ft wide (because of legal restrictions) , 
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you'll see it would be possible to put the 2300 cu ft 
of payload into 184 sq ft of road space. 

Now, I’m not seriously suggesting that this repre- 
sents an attainable objective. Some space will 
have to be sacrificed to enclosing the payload, and 
to providing the propulsive force that moves it from 
here to there. But I am seriously suggesting that 
there’s plenty of room for improvement that will 
reduce costs for the purchaser of goods. 

I must admit, however, that even if manufac- 
turers could accomplish this objective overnight, 
they would have trouble selling the vehicles that 
resulted. 

Most buyers of transportation equipment aren’t 
ready for a revolutionary new vehicle. 

The manufacturer has to produce a vehicle for 
which there is a known market. Granted. And, 
through market surveys, the manufacturers are 
doing an outstanding job of determining what the 
fleet operator wants at the moment and then giving 
it to him in next year’s models. That’s been the 
traditional pattern in the automobile industry. And 
except for the occasions when somebody has goofed 
on the market research, it has generally been a 
successful pattern. To make a whacking big profit, 
a manufacturer turns out an automobile that will 
be satisfactory to 90% or 80% of the market. 

In the nature of the fact that cars are sold to in- 
dividuals, no potential buyer can do much about it 
when you don’t provide what that other 10% or 
20% wants. 

Even if the truck business held no greater peril 


than the passenger-car business, it would be fool- 
hardy to neglect the wants and interests of the 10% 
or even 5% of potential buyers who are ready for 
something that is outside the pattern of the general 


Somebody is going to move in on that 5 
or 10%. It may be importers. It may be a small 
domestic manufacturer. It may be the airlines or 
the railroads. And I believe there is every proba- 
bility that it will be some of the larger fleet owners 
themselves. 

I’m not suggesting that vehicle design should be 
ahead of the entire market. What I am suggesting 
is that there are two markets — one several years 
ahead of the other at the present time. I believe 
that both of those markets need to be served, and 
that as the more advanced market is served, the 
time lag between the two will close. It will have 
to close for competitive reasons. 

I’m suggesting, too, that if the established manu- 
facturers don’t serve both of those markets, some- 
one else will step in and do it. 

Of course, it’s a lot easier for me to suggest that 
manufacturers should do this than it is for them 
actually to execute it. The major vehicle manu- 
facturer, by the nature of his product, finds it 
easiest to do. The parts manufacturer finds it most 
difficult, because his “advanced” product may not 
be usable until other components of the vehicle are 
changed to be compatible with it. 


>» To Order Paper No. $209 .. . 


market. 
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Rated Loads for Mobile 


... Should give basis for comparing machines. Technical study 


Trevor Davidson 


ATED LOADS for self-propelled, revolving, vari- 

able boom cranes should form the basis for 
comparing machines (Fig. 1). Any other approach 
leads to confusion. The part of the safety code in 
ASA B30.2 which defines rated loads doesn’t make 
such comparison feasible. Neither does the defi- 
nition in the manufacturer’s warranty in Commer- 
cial Standard CS90. 

Development for more satisfactory proposals for 
rated load definition will grow from continued ex- 
ploration of the technical factors involved. And 
such exploration will be most fruitful when it 
recognizes that it is users who have demonstrated 
the capabilities of these cranes. Users have shown 
the extent to which machine capabilities can be 
used safely. Users also have insisted that manu- 
facturers follow their lead in developing machines 
with more and more ability within the weight and 
dimension limitations required for easy mobility. 
Fig. 2 is a graphic presentation of tipping load. 

Now that a locomotive crane can be positioned at 
will, interest in radius is only when a load is to be 
moved through 180-deg swing. Much more general 
interest is in how far beyond the ground-support 
loads can be handled. 

If rated load tables were established on the basis 
of effective reach beyond the tipping axis instead of 
on the basis of radius, comparison of geometrically 
dissimilar machines would be more realistic. 

In Fig. 3 a light crane having a wide base and a 
heavy crane having a narrow base are positioned 
with their tipping axes in line. It is assumed that 
their weights and center of gravity positions are 
proportioned to produce equal backward moments 
about the tipping axis. Therefore, gross tipping 
loads at effective reaches beyond the tipping axis 
also are equal. If boom point weights are the same 
true tipping loads are equal, and the two cranes have 
identical operating capabilities. 

But when loads are listed on the basis of radius 
from the center of rotation, measurement for the 
light wide-base crane starts farther back. Then, 
specific radii fall farther up on the tipping load 
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definition of the various industry-engineering 


curve, and there is a fictitious suggestion of greater 
capability than the heavier and narrow machine. 


Present U. S. stability rating factors 


True tipping loads represent the maximum capa- 
bility of a crane, and occasionally loads very close to 
this are lifted, moved, and placed. But it is nota 
practical operation, as the crane should be dead 
level, the ground must not give, acceleration and 
deceleration in hoisting and lowering must be low 
enough to produce negligible inertia forces, swing- 
ing must be slow enough to produce negligible cen- 
trifugal forces, and there should not be much wind. 

Manufacturers naturally want to show the highest 
possible ability for their machines, but they also 
want to demonstrate their cranes operating in ac- 
cordance with published specifications. Published 
rated loads, therefore, are reduced from true tipping 
loads by a rating formula which may be the manu- 
facturer’s selection, an estiblished voluntary stand- 
ard, or a compulsory standard. 

Two voluntary standards exist in the United 
States: (1) ASA Standard B30.2, which has received 
little recognition in the mobile crane industry; and 
(2) Commercial Standard CS90, which is recognized 
by members of the Power Crane and Shovel Associa- 
tion supplying about two thirds of the crane market, 
and these load rating specifications probably are 
followed by most other U. S. manufacturers. These 
two standards were developed independently and 
their wording is somewhat different, but both estab- 
lish rated loads as not in excess of 75% of true tip- 
ping loads for crawler cranes and 85% for truck or 
wheel mounted cranes whether operating with or 
without outriggers set. 

The first crawler mounted long boom machines 
were draglines and were conservatively rated for op- 
eration on soft ground; their 75% rating for crane 
service developed from this. The early truck 
mounted machines were intended for operation only 
on hard surfaces and they followed the 85% rating 
already in use for locomotive cranes. Both stand- 
ardizing committees accepted these established 
practices and gave them official recognition; neither 
committee particularly questioned their suitability. 

Crawler, truck, and wheel mounted cranes today 
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Cranes... 


points way to sounder 


elements involved. 


Fig. 1 — Self-propelled, revolving, variable-boom crane . . 


. crawler-mounted. 
cranes may also be truck-mounted or wheel-mounted. 
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Fig. 3 — Comparison of geometrically dissimi- 
lar machines . . . a light crane having a wide 
base and a heavy crane with a narrow base, 
positioned with their tipping axes in line. 


NUE 
ANY 
mnNi7/ 


Li) 


JANUARY, 1960 





are applied interchangeably on many jobs, and there 
seems no present reason for using different rating 
factors. One may question if a fixed percentage of 
tipping load is the proper basis for establishing rated 
loads or if a fixed percentage is accepted what it 
should be, but there is no reason why a rubber-tired 
crane on outriggers should be considered as having 
13.3% (85/75-1) greater capability than a crawler 
crane. 

If there are to be different rating factors, it would 
seem logical to use one for the rigid support of crawl- 
ers and outriggers and a lower factor for a crane op- 
erating from resilient tires. However, even this dif- 
ference should be unnecessary if experience is taken 
as the criterion of suitability. 


Stability rating factor 


Rated loads are reduced below true tipping loads 
to permit operating a crane with no more than nor- 
mal precautions. ASA Standard B30.2 recognized 
that a rating formula could not cover all possibilities 
in Note B under paragraph 1311, stating: 

“The above minimum margins of stability do not 
make allowance for rapid, careless operation, ... or 
for soft or uneven ground, or for the centrifugal 
forces due to rapid swinging of suspended loads. 
Careful operation and intelligence must be relied 
upon to prevent overturning due to such causes.” 

But “normal precaution” and “careful operation” 
involve the combination of a number of factors prac- 
tically impossible to define for the wide variety of 
conditions under which these cranes are used. If a 
conservative allowance were made for each factor, 
the total derating from true tipping load would be so 
great that compulsory compliance on the job would 
make these cranes economically impractical. 


Hoist Acceleration and Lowering Deceleration — 
To start hoisting or stop lowering a load, the hoist 
line or tackle pull is increased over static load weight 
by the accelerating or decelerating force. If the 
load being handled is close to the crane’s designed 
hoist pull this increase will be small, as the clutch 
and brake do not have torque capacity to develop 
additional inertia force. But when operating at 
reaches where the true tipping and rated loads are 
small in comparison to available hoist pull, the 
clutch and brake are capable, when applied sud- 
denly, of developing additional force equal to several 
times the load itself. 

Time and load travel for acceleration or decelera- 
tion are plotted against hoist speed for various ratios 
of hoist load (static weight plus inertia force) to 
static weight in Fig. 4. 

Hoist load will equal true tipping load at 1.33g for 
75% rating factor and 1.189 for 85% rating factor. 

The operator controls the rate of application of 
clutches and brakes to keep these accelerating forces 
within permissible limits. Reducing rated loads, 
limiting hoist speeds, and adding mechanism to con- 
trol the rate of application of clutch or brake are 
possibilities to make cranes proof against these over- 
loads, but they would so restrict performance that 
the machines would be of little value on many jobs. 


Swinging Forces — Centrifugal forces developed 
by the speed of swing act on the machine to increase 


54 


stability, since its center of gravity is behind the axis 
of rotation, and act on the boom point and load as 
overturning forces, since their centers of gravity are 
forward of the axis. 

Operators can judge the severity of these centrif- 
ugal forces by swing out of the load, and guard 
against them by operating at less than full swing 
speed when they tend to become critical. Centrif- 
ugal forces are reduced in proportion to the square 
of the reduction in swing speed. Reducing rated 
loads might provide additional margin against these 
centrifugal forces, but it is hardly a safety provision 
as a freely swinging load, even if relatively light, 
must be moved slowly enough to keep it under con- 
trol. Reducing the designed swing speed from 4 rpm 
to 1.6 rpm to increase the 51% factor for free swing- 
ing load with boom at 20-ft radius to match the 91% 
for a restrained load would greatly reduce the 
crane’s usefulness at other times. 

Another swing force is that acting transversely 
at the boom point to accelerate or decelerate rota- 
tion. With a single prime mover for all crane mo- 
tions, high rates of acceleration are possible when 
all power is applied to swing. With clutch operation, 
automatic control of the rate of acceleration is vir- 
tually impossible. Although possible acceleration 
rates are insufficient to develop critical side tipping 
forces except for long booms at high angles, the 
crane must be operated to keep the freely swinging 
load under control. 


Movement of Center of Gravity — Fig. 5 shows 
true tipping and rated loads (to a log scale) and 
movement of the center of gravity, with changes in 
effective reach. A relatively long boom with point 
weight equal to 5% of machine weight is assumed. 

Line 1 shows movement of the center of gravity of 
the unloaded crane, from well back with boom high 
at short reach to near the tipping axis with boom low 
at long reach. Line 4 shows true tipping loads, in 
which case the total center of gravity lies on the tip- 
ping axis. 

Rated loads at 75% of true tipping loads are shown 
by line 5, and the total center of gravity with these 
loads is shown by line 3. It is seen that the center of 
gravity is close to the tipping axis at both long and 
short reaches, but moves away from the tipping axis 
at intermediate reaches. 

In determining rated loads as shown by line 5, the 
boom point is considered to be a dead load and the 
rating factor is applied only to the load itself. It 
might be argued that with frequent changes of boom 
angle, the boom point actually is a live load and the 
rating factor should be applied to the gross tipping 
load, that is, the boom point plus the load itself. 
Curves 3 and 5 were based on rated loads at 75% of 
true tipping loads; curves 2 and 6 are based on 80% 
of gross tipping load. 

Movement of the total center of gravity is depend- 
ent on the distance of the unloaded crane’s center of 
gravity from the tipping axis, and not on the width 
of crane itself. 


Structural Competence —It is common practice 
for many types of machines and structures to apply 
test overloads as proof of their structural compe- 
tence to support rated loads. It has been suggested 
that application of tipping loads to mobile cranes 
can be used as proof test of their competence. 
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In Fig. 6 the percentage stress increases at vari- 
ous points in an assumed crane when going from 
rated to tipping loads, are shown. Rated loads are 
taken as 67%, 75%, and 85% of true tipping loads. 
The percentage increases of 50%, 33%, 17% are sim- 
ply the reciprocals minus one, of the rating factors; 
they apply about directly to hoist machinery as well 
as the hoist tackle. 

Stresses in other parts of the crane are increased 
lesser amounts; 24% to 49% for 50% increased hoist 
load (67% rating), 17% to 33% for 33% increased 
load (75% rating), and 10% to 17% for 17% in- 
creased load (85% rating). The large percentage in- 
creases for the rear rollers are not significant be- 
cause, with the upper works close to balancing over 
the front rollers, rear roller loads are low so that a 
small actual increase can be a large percentage in- 
crease. 

These variations result, of course, from combining TRAVEL TO ACCELERATE ORtES 
fixed dead weight stresses and live load stresses Fig. 4— Time and load travel for acceleration or deceleration 
varying with the change from rated to tipping loads. plotted against hoist speed for various ratios of hoist load 
Although these data are for a particular assumed (static weight inertia force) to static weight. 
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Fig. 5 — Shown are true tipping and 
rated loads (to a log scale) and 
movement of the center of gravity, 
with changes in effective reach. 
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crane, the ranges probably are typical for most ma- 
chines. 

Summation of Rating Factor Requirements — 

A... A large part of the time operators on these 
cranes do not have more than approximate knowl- 
edge of the loads being handled, and judge the 
crane’s ability on its stability behavior. At such 
times, the rating formula used is only of academic 
interest as it cannot influence the loads actually ap- 
plied. 

B. . . These cranes are capable of developing in- 
dividual inertia forces in hoisting, lowering, or 
swinging considerably in excess of the margin of 
stability provided by the rating factors now in use. 
Since combinations of these forces are possible, the 
down-rating necessary to make cranes proof against 
overturning would make them unacceptable if such 
down-rating were enforced. 

If it were not enforced, the difference between 
rated loads and loads actually handled would make 
ratings meaningless. And as the crane must be op- 
erated to keep the load under control, these forces 
are automatically limited to values which are ac- 
ceptable in present rating formulas. 

C... Use of tipping loads as proof test of structural 
competence for rated loads is unreliable because of 
the wide variations in the overloads applied to vari- 
ous parts of the crane, because the amount of over- 
load is relatively small unless low ratings are used, 
and because tipping loads must be static and there- 
fore cannot provide for dynamic or inertia forces. It 
is not economic to down-rate a crane simply to pro- 
. vide a means of proof testing it. 

D. .. Use of a fixed percentage of true tipping loads 
as the rated loads results in movement of the center 
of gravity of the loaded crane from close to the tip- 
ping axis at short reach, away from the tipping axis 
at intermediate reaches, and back towards the tip- 
ping axis at long reach. 

At léng reach the boom is low and tilting the crane 
does not increase actual reach appreciably, so the 
total center of gravity can approach the tipping axis. 
At intermediate and short reaches the boom is high 
and tilting the crane does increase the actual reach, 
and the total center of gravity should be farther 
back. The rating provides for this at intermediate 
reaches. 

At short reach, the true tipping load increases 
rapidly and manufacturers frequently base ratings 
in this zone on structural competence rather than 
stability, in which case the total center of gravity of 
crane and rated load moves away from rather than 
toward the tipping axis. 

E ...It does not appear that a rating formula can 
be devised to permit these cranes to be used at their 
real capability and still provide for the contingencies 
that may arise from irresponsible operation. This 
being the case, ratings become basically the means 
to compare machines, letting the user decide the 
degree to which they will be effective in his opera- 
tions. The rating method of ASA standard B30.2 
and Commercial Standard CS90 accomplishes this. 

It does seem however that listing loads for effec- 
tive reaches rather than radii, and using the same 
percentage factor for crawler mountings and out- 
riggers would be more realistic. 


To Order Paper No.94T .. . 
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Seasonal 


Would Put 


F. |. Sanders 
and 
E. H. Scott 


LIMATIC conditions causing increased engine 

requirements also cause higher fuel ratings. 
Engine requirements increase in the spring and 
fall and decrease in summer and winter, therefore, 
a seasonal adjustment in octane number would 
conserve crude oil, and give the customer quality 
products at lower cost. 

This is an important finding, based on studies of 
the relation of Ohio weather to engine octane re- 
quirements. It helps to an understanding of the 
fuel-engine interrelationships and it indicates that 
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Fig. 2— Engine octane-number requirement, with adjustment to stand- 
ard, shown in run-around chart. Effect of climatic variables on this 
requirement is much greater than that on fuel octane-number rating. 
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Octane Control 


Money 


fuel octane rating, like engine octane requirements, 
might also be adjusted to a standard condition. 

Directionally, the fuel ratings rise with increasing 
ambient temperature and barometric pressure, and 
decrease with higher absolute humidity. This same 
relationship is true for changes in engine octane 
number, but the magnitude of the effect is greater 
for engine requirements. 

Knowing the direction and magnitude of the 
effect of the atmospheric variables on fuel rating 
change, a run-around chart can be developed, based 
on average values, as shown in Fig. 1. Here, the 
average values are obtained from the Ohio studies 
and data developed by General motors. The ad- 
justment factor to be added or subtracted is shown 
in the lower right-hand corner. It is related to a 
standard temperature of 60 F, absolute humidity at 
saturated conditions, and barometric pressure at 
29.92 in. Hg at sea-level pressure. The standard line 
is drawn to give a zero correction factor line. 


Change in engine octane requirement 


The effect of atmospheric variables on engine 
octane-number requirements was analyzed and the 
results compared with data obtained from other 
sources. The numerical values were tabulated in 
terms of octane numbers. The spread in the values 
ranged from 0.4 to 0.8 octane number for a tem- 
perature change of 10 F, from 0.2 to 0.5 octane num- 
ber for a humidity change of 10 grains per lb of dry 
air, and from 2.0 to 2.8 octane numbers for a pres- 
sure change of 1 in. Hg. This spread was as great 
among cars as it was among laboratories. 

The average values are compared with the fuel 
octane-number rating values in Table 1. From this 
it can be seen that, for a temperature change, the 
engine requirement change is three times greater 
than the fuel rating change. For humidity the 
change is four times greater and for barometric 
pressure it is five to six times greater. 

Fig. 2 is a run-around chart of engine octane- 
number requirements following the pattern of the 
fuel octane-number rating change shown in Fig. 1. 
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Fig. 1—Run-around chart of fuel octane-number rating, 
with adjustment to standard, showing effect of atmospheric 
variables — ambient temperature, barometric pressure, and 
absolute humidity. 


Table 1 — Comparison of Engine Requirement and 
Fuel Rating Octane- Number Change 


Engine Octane 
Requirement 


Fuel Octane 
Rating 
Temperature, octane-number effect 
for 10 deg change 0.2 0.6 
Humidity, octane-number effect for 
10 grains per Ib of dry air change 0.1 0.4 
Pressure, octane-number effect for 
pressure change of | in. Hg 0.4 2.3 


The magnitude of the adjustment factor is consid- 
erably more than that shown for fuel ratings. 


Value of the studies 


Reporting of test data to a standard basis is defi- 
nitely a step in the right direction. This would 
allow for fuel ratings and engine requirements that 
were made at different times of the year under dif- 
ferent atmospheric conditions to be compared more 
directly. 


To Order Paper No.127T .. . 
...0n which this article is based, turn to page 6. 
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Proposed SAE diesel pump 


standards aim to reduce 


Damage to diesels 


in the field 


* Lost power, poor fuel economy, and short engine life 

are results of poor field calibration of diesel fuel injection pumps. 

Coming standards are aimed at raising test stand accuracy. Production engine 
rating also benefits from accurate direct calibration method. 


TEPPING UP the power and economy of diesel 

engines is the goal of a coming set of standards 
on fuel injection equipment field calibration. Ac- 
curate fuel delivery is becoming more important as 
the bmep of diesels climbs .. . and this accuracy is 
just as important after a pump has been recalibrated 
in the field as it is in the original production line 
operation. A further stimulant to improved pump 
calibration is the trend toward eliminating the en- 
gine dynamometer as the tool to set the injection 
system output. 

The present problem in field calibration is pointed 
up by Fig. 1. A factory calibrated pump with cali- 
brated line and nozzle easily fell within the delivery 
limits set in the original specifications. When this 
same pump was taken out on the road and put across 
a typical test stand equipped with its own lines and 
“master nozzles,” the actual test stand readings were 
far out of the min-max limits. Had this pump been 
reset to produce a “right” reading, its flow would be 
far from matching the delivery needed by the en- 
gine. Similar results were found at 15 other field 
calibration stations on a survey of this one pump. 

Engines are now operating on a more sensitive 
portion of the horsepower-fuel consumption curve 
because of the steady climb in bmep of diesel en- 
gines. Each particle of fuel is seeking out all the 
air in the cylinder. Excess fuel from poor calibra- 
tion is only wasted ... and can produce a carbon and 
smoke problem. An example of this is shown sche- 
matically in Fig. 2. The delivery to the eight cylin- 
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BRAKE SPECIFIC FUEL 
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BRAKE MEAN EFFECTIVE PRESSURE (PSIG ) 


Fig < 


OPERATING AT HIGH BMEP makes a diesel engine more sensitive to 
pump setting. Normal errors in delivery to each cylinder do not balance 
themselves out because of the rapidly changing slope of the fuel con- 
sumption curve. Thus, the loss in horsepower due to lean cylinders is 
never balanced by the rich cylinders in the 115-psi-bmep case as it is 
in the 90-psi-bmep case. 
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CHANGING THE HIGH-PRESSURE 
LINES, NOZZLE, AND FLUID 
during a pump calibration test was 
enough to throw the fuel delivery 
readings way out of the specifica- 
tion band of an injection pump. 
The line and nozzle were found 
at a regular field service center. 
The results are typical of the other 
15 field service centers surveyed. 
A carefully calibrated pump was 
put on the test stand in the field, 
using the local pressure lines, test 
oil, and test nozzle. In each case 
the reading indicated the calibra- 
tion was off when actually the 
injection pump setting was well 
within limits. In this case, the 
engine power loss could have been 
as high as 10%. Other cases 
showed possible overfueling to a 
similar extent. 


LIVERY (MM3) 
eo 
Ww 


550 600 650 
PUMP (RPM) 


A” is apparent delivery results of a carefully calibrated pump tested at a field service station. 
B’ is the delivery of the same pump as measured at the manufacturers test lab. 
‘C” are the manufacturers specifications for min-max fuel delivery. 


x 
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BRAKE HORSEPOWER ({( 
BRAKE HORSEPOWER (OBSERVED) 


1600 \ ) 1600 : 
ENGINE SPEED (RPM) ENGINE SPEED (RPM) 
Fig 3A Fig. 3B 
Dynamometer used to set injection pump. Pump calibration stand used to set injection pump. 


On a group of 15 engines, horsepower was adjusted by the engine manu- Injection pumps on this group of engines were preset to identical de- 
facturer to the mean curve shown. A dynamometer recheck by the cus- livery curve. A consequent dynamometer check by the Customer showed 
tomer showed a performance band of over 10% (crosshatched area), that variation in performance was reduced by approximately one half. 
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Damage to diesels 


in the field 


... continued 


ders of a 90-psi-bmep engine is no worse or better 
than the delivery to a 115-psi-bmep engine. How- 
ever, in the case of the 115-psi-bmep engine, the 
overrich cylinders cannot produce enough additional 
power to compensate for the lean cylinders. The 
90-psi-bmep engine averages out its lean and rich 
cylinders because it is operating on a relatively flat 
portion of the fuel consumption curve. 


What ruins calibration 


The gremlins in test stands come in all sizes and 
shapes. Some of them are: 


@ Test fuel. 

@ Fuel temperature. 

@ High-pressure injection lines. 
e@ Test nozzles. 

e Test stand design. 

e Testing procedure. 

@ Nozzle opening pressure. 


The multitude of properties looked for in a test 
fuel include a flat temperature-viscosity curve, lu- 
bricating ability, stability, anticorrosion character- 
istics, and nontoxicity. In addition to these require- 
ments is the basic one of the calibrating fluid 
producing results comparable to diesel fuel, espe- 
cially hydraulic torque control. 

Temperature control of the test fluid is critical 
enough to produce errors of 1% in fuel delivery fora 
variation of 10 F in a typical test run. In fact, the 
graduate that holds the pumped fluid should be read 
within one minute if volume readings are to be re- 
corded without a shrinking effect due to fluid cool- 
ing. Temperature control is one of the major 
sources of error in present field calibration installa- 
tions since many of them have no control at all. 

The length of the lines connecting the pump to 
the test stand proved to be a “sleeper” source of 
error in field installations. The difference in length 
in the lines between plunger and nozzle produced an 
error of 12% in fuel delivery for a difference of 10 in. 
of line length when the equipment in two field in- 
stallations was compared. 

A single standard nozzle for calibration stands is 
mandatory if uniformity of results and economy are 
to be gained on a nationwide basis. The problem is 
to find a test nozzle design that can be directly re- 
lated to the performance of the varying production 
designs used in the engines. Also, to be practical, 
the design must have long life and not be sensitive 
to normal wear. 


Production applications 


Improving qalibration accuracy ties in with the 
growing trend in industry to “set” its engines by 
calibrating the delivery from the injection pump on 
‘a separate stand and then not changing the pump 
setting when the engine is run on the dynamometer. 
This has proved superior to the older method of 
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setting the fuel pump by reading the dynamometer. 
In the latter case, any errors in the dynamometer as 
well as the variations in other parts of the engine 
are masked by high fuel pump setting. The results 
can be scuffing of sleeves and pistons and cracked 
heads after the engine has been in service for awhile. 
The reason the fuel pump is often set too high in 
the dynamometer setting technique is the break-in 
characteristics of green engines. If there is exces- 
sive blowby or friction on a green engine, an over- 


Progress Report 


ORK on fuel injection pump calibration stand- 

ards is being carried on by the Fuel Injection 
Equipment Subcommittee of the SAE Engine Com- 
mittee. 

A standard is now being developed which will 
cover test fluid viscosity, fluid temperature control, 
length and volume of fuel lines, nozzle opening pres- 
sure, standard test nozzle construction, testing pro- 
cedure, test stand performance and design criteria, 
and total number of pump strokes per test. 

Tentative values for some of these variables have 
already been set by the subcommittee: 

Test Fluid Temperature, F 110-115 
Test Fluid Viscosity, ssu 

at 100 F 45 
Nozzle Opening Pressure, 

psi 2500 + 25 
Inside Diameters and 

Color Coding of High- 


Pressure Lines 0.062, 0.082, 0.093, 0.125 


black light yellow’ red 
blue 


Test line length will continue to be specified by 
the engine manufacturer. SAE specifications on 
minimum bend radii are to be followed. 

The three types of nozzles shown are under con- 
sideration for the role of “standard nozzle.” 

Any of the above data may be changed before the 
final standard is approved. 


The members of the Subcommittee are: 


R. L. Shallenberg, chairman, International Har- 
vester Co. 


C. V. Brack, Scintilla Division, Bendix Aviation Corp. 
K. M. Cloud, Continental Motors Corp. 


Frank DeLuca, American Bosch Division, American 
Bosch Arma Corp. 


C. O. Donley, Diesel Equipment Division, GMC 
Alexander Dreisin, Allis-Chalmers Mfg. Co. 
Nicholas Fodor, consultant 

T. D. Hess, Hartford Machine Screw Co. 

E. A, V. Horiak, Hercules Motor Corp. 
M. A. Labhart, Robert Bosch Corp. 

J. H. Parks, Caterpillar Tractor Co. 
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dose of fuel can bring the horsepower back to speci- 
fications. However, this wouldn’t be necessary if 
the engine was run for a longer time and the rings 
were fully broken in. Thus, when the rings do 
break-in in the field, the mean and peak combustion 
pressures exceed specified limits and the life of the 
engine suffers. This is particularly important for 
turbo-charged engines. 

An example of the advantage of the direct cali- 
bration of the fuel injection system is shown in Fig. 


3. In this case, a company first sent a group of dy- 
namometer-calibrated engines to a customer for a 
mobile equipment application. These were set to 
the same observed horsepower. The customer ran 
the engines and reported a wide divergence in per- 
formance. The next batch of engines shipped had 
separately calibrated injection pumps, preset for 
identical fuel delivery. Customer tests showed a 
much tighter performance band for the second 
group of engines. 


on Diesel Pump Calibration Standards 


Contenders for the Title of “Master Nozzle’ 
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Selected Readings in 


ATOMIC EN 


Suggested by the 
SAE Nuclear Energy Activity Committee 


OR THE PAST several years, the SAE Nuclear 

Energy Activity Committee has been making 
available to SAE Journal readers, lists of recently 
published books, articles, reviews, and new periodi- 
cals covering all of the major phases of develop- 
ment in the atomic energy field. 

This list supplements the following lists previ- 
ously published in SAE Journal: October 1956, pp. 
45-47; November 1957, pp. 82-83; January 1959, pp. 
71-73. 


Atomic Industry 


Proceedings of Second United Nations International 
Conference on Peaceful Uses of Atomic Enegry. Vol. 1. 
Progress in Atomic Energy. United Nations, Geneva, 1958. 

Management and Atomic Energy —1958. Atomic In- 
dustrial Forum, New York, 1958. 

1958 Nuclear Industry—Analysis and Evaluation. 
Atomic Industrial Forum, New York, 1958. 

Growth Survey of Atomic Industry, 1958-1968. F. H. 
Warren, W. W. Lowe, and J. K. Pickard. Atomic Indus- 
trial Forum, Inc., New York, 1958. 

Nuclear Energy and U. S. Fuel Economy, 1955-1980. P. 
D. Teitelbaum. National Planning Association, Washing- 
ton, D. C., 1958. 

Nuclear Energy and World Fuel Prices. C. J. Dwyer. 
National Planning Association, Washington, D. C., 1958. 

Cooperative Approach Aids A-Power Development. O. 
C. Kebernick. SAE Journal, Vol. 66, December 1958, p 
117. 

Nuclear Power Programs of Public Utilities in U.S 
J. Fairman. Mechanical Engineering, Vol. 80, November 
1958, pp. 95-101. 

Is Atomic Power Competitive? W. L. Budge. 
of Metals, Vol. 11, January 1959, pp. 36-37. 


Journal 


Atomic and Nuclear Physics 


Proceedings of Second United Nations 
Conference on Peaceful Uses of Atomic Energy. 
Reactor Physics. United Nations, Geneva, 1958. 

Proceedings of Second United Nations International 
Conference on Peaceful Uses of Atomic Energy. Vol. 16. 


International 
Vol. 12. 
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Nuclear Data and Reactor Theory. United Nations, Ge- 
neva, 1958. 

Proceedings of Second United Nations 
Conference on Peaceful Uses of Atomic Energy 
Fundamental Physics. United Nations, Geneva, 1958. 

Physical Theory of Neutron Chain Reactors A. M. 
Weinberg and E. P. Wigner. University of Chicago Press, 
Chicago, 1958. 

Introduction to Neutron Physics. 
Nostrand, Princeton, N. J., 1959. 

Annual Review of Nuclear Science, 1958. Vol. 8 


nual Reviews, Inc., Palo Alto, Calif., 1958. 


International 
Vol. 30. 


L. F. Curtiss Van 


An- 


Chemistry and Chemical Engineering 


International 
Vol. 3. 
Geneva, 


Proceedings of Second United Nations 
Conference on Peaceful Uses of Atomic Energy. 
Processing of Raw Materials. United Nations, 
1958. 

Proceedings 
Conference on Peaceful Uses of Atomic Energy. 
Processing Irradiated Fuels and Radioactive 
United Nations, Geneva, 1958. 

Proceedings of Second United Nations 
Conference on Peaceful Uses of Atomic Energy. 
Basic Chemistry in Nuclear Energy. United Nations 
neva, 1958. 

Uranium Ore Processing. 
editors). Addison-Wesley Publishing Co., Reading 
1958. 

Nuclear Process Heat in Industry. George Perazich. 
National Planning Association, Washington, D. C., 1958. 

Nuclear Technology. (‘A series of twelve articles deal- 
ing with production and processing of uranium ores and 
preparation and recycle of feed materials.) Industrial and 
Engineering Chemistry, Vol. 50, December 1958, pp. 1739- 
1784. 

Nuclear Technology. (‘A series of nine articles dealing 
with processing of reactor fuels.) Industrial and En- 
gineering Chemistry, Vol. 51, February 1959, pp. 169-202. 

Nuclear Reactor for Distilling Sea-Water. I. Vilentchuk 
and N. Arad. American Society of Naval Engineers, Jour- 
nal, Vol. 70, November 1958, pp. 669-674. 

Nuclear Radiation in Chemical Processing. 


of Second United Nations International 
Vol. 17. 
Materials. 


International 
Vol. 28 
Ge- 


J. W. Clegg and D. D. Foley 
Mass., 


F. Barr, H. 
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Ogorzaly, and T. Reiter. Refining Engineer, 


1958, pp. C-48, C-50, C-52. 


Health and Safety 


Proceedings of Second United Nations International 
Conference on Peaceful Uses of Atomic Energy. Vol 11. 
Reactor Safety and Control. United Nations, Geneva, 1958. 

Proceedings of Second United Nations International 
Conference on Peaceful Uses of Atomic Energy. Vol. 21. 
Health and Safety: Dosimetry and Standards. United 
Nations, Geneva, 1958. 

Proceedings of Second United Nations International 
Conference on Peaceful Uses of Atomic Energy. Vol. 22. 
Biological Effects of Radiation. United Nations, 1958. 

Proceedings of Second United Nations International 
Conference on Peaceful Uses of Atomic Energy. Vol. 23. 
Experience in Radiological Protection. United Nations, 
Geneva, 1958. 

Radioactive Fallout — Two-Year Summary Report. C. L. 
Dunham. Report TID-3516. Department of Commerce, 
Office of Technical Services, 1959. 

Recommendations of International Commission on Ra- 
diological Protection. Pergamon Press, New York, 1959. 

Radiation and Public Health. Scientific American, Vol. 
200, May 1959, pp. 68-69. 

What Are Safety Hazards of Nuclear Propulsion? L. 
Seren. Space/Aeronautics, Vol. 30, November 1958, pp. 
18-19. 

Radiation Shielding Aspects of Nuclear Aircraft. M. 
M. Schaeffer and R. L. French. SAE Preprint 2R, 1959. 
Abstract in SAE Journal, Vol. 67, March 1959, pp. 36—40. 

Design Considerations in Nuclear Safety Instrumenta- 
tion System. V. Underkoffler and R. Olson. Electrical 
Engineering, Vol. 77, November 1958, pp. 1008-1013. 


Isotopes 


Second United Nations International 
Vol. 4. 
United 


Proceedings of 
Conference on Peaceful Uses of Atomic Energy. 
Production of Nuclear Materials and Isotopes. 
Nations, Geneva, 1958. 

Proceedings of Second United Nations International Con- 
ference on Peaceful Uses of Atomic Energy. Vol. 19. Use 
of Isotopes: Industrial Use. United Nations, Geneva, 1958. 

Proceedings of Second United Nations International 
Conference on Peaceful Uses of Atomic Energy. Vol. 20. 
Isotopes in Research. United Nations, Geneva, 1958. 

Erosion in Turbojet Fuel Nozzles; Battelle Memorial 
Institute, Radiochemical Techniques. H. R. Hazard, et al. 
Mechanical Engineering, Vol. 80, October 1958, pp. 56-60. 

Radiotracer Approach to Study of Engine Valve Train 
Lubrication. M. J. Furey and J. F. Kunc, Jr. Lubrication 
Engineering, Vol. 14, July 1958, pp. 302-309. 

Piston-Ring Wear. J. H. Deterding and J. R. B. Calow. 
Automobile Engineer, Vol. 48, October 1958, pp. 378-381. 

Radioactivity Traces Piston-Ring Wear. J. S. Batzold, 
et al. SAE Journal, Vol. 66, May 1958, pp. 81-83. 

Radiotracer Studies of Engine Deposit Formation. C. 
N. Sechrist and H. H. Hammen. Industrial and Engineer- 
ing Chemistry, Vol. 50, March 1958, pp. 341-342. 

Analysis of Films Formed by Radioactive E-P Additives. 
E. H. Loeser and S. B. Twiss. Lubrication Engineering, 
Vol. 14, August 1958, pp. 343-349. 

Use of Radioisotopes in Metallurgical Research and 
Industry. A. Kohn. Metallurgical Reviews, Vol. 3, No. 10, 
1958, pp. 143-201. 

Atomic Light. TIlumination from Radioactive Sources. 
E. Wilson and J. Hughes. Engineering, Vol. 187, April 17, 
1959, pp. 497-499. 


Legal and Administrative Aspects 


Law and Administration, Vols. 1-2. Herbert S. Marks. 


Pergamon Press, New York, 1959. 
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Impact of Peaceful Uses of Atomic Energy on State 
and Local Government. Atomic Industrial Forum, New 
York, 1958. 

Patents and Atomic Energy. 
Vol. 16, October 1958, pp. 74-76. 


A. Puishes. Nucleonics, 


Metallurgy and Materials 


Proceedings of Second United Nations International 
Conference on Peaceful Uses of Atomic Energy. Vol. 5. 
Properties of Reactor Materials. United Nations, Geneva, 
1958. 

Proceedings of Second United Nations International 
Conference on Peaceful Uses of Atomic Energy. Vol. 6. 
Basic Metallurgy and Fabrication of Fuels. United Na- 
tions, Geneva, 1958. 

Materials for Nuclear Reactors. 
McGraw-Hill, New York, 1959. 

Nuclear Reactor Metallurgy. W. D. Wilkinson and W. 
F. Murphy. Van Nostrand, Princeton, N. J., 1958. 

Nuclear Metallurgy. Vol. 5. American Institute of Min- 
ing, Metallurgical, and Petroleum Engineers, New York, 
1958. 

Reactor Fuel Elements. J. F. Schuman. 
American, Vol. 200, February 1959, pp. 37-43. 

Fuel for Atomic Engine. B. Lustman. Metal Progress, 
Vol. 75, April 1959, pp. 72-78. 

Fuel Element Production. 
March 1959, pp. 118-122. 


B. Kopelman (editor). 


Scientific 


Nuclear Engineering, Vol. 4, 


Propulsion 


Nuclear Rocket Propulsion. R. V. Bussard. McGraw- 
Hill. New York, 1958. 

Proceedings of 1958 Nuclear Merchant Ship Symposium. 
Report TID-7563, Department of Commerce, Office of 
Technical Services, 1958. 

Nuclear Propulsion. 
January 1959, pp. 26-35. 

Nuclear Propulsion, Prospects for Ships, Aircraft, and 
on Land. J. Edwards. Engineering, Vol. 186, September 
5, 1958, pp. 304-312. 

Nuclear Rocket Propulsion — Survey of Proposed Con- 
cepts. T. F. Nagey. SAE Preprint 53A, 1958. 

NASA Proposes Nuclear Rocket to Explore Space. F. E. 
Rom and P. G. Johnson. SAE Journal, Vol. 67, June 1959, 
pp. 36-40. 

Nuclear Rockets; Rocket-Reactor Design. M. M. Levoy 
and J. J. Newgard. Nucleonics, Vol. 16, July 1958, pp. 
66-68. 

Nuclear Propulsion Applied to Satellite Boosting. W. 
Moser. Mechanical Engineering, Vol. 81, July 1959, pp. 
38—40. 

Soviet Development of Nuclear Aircraft Engines. G. 
Nesterenko, et al. Space/Aeronautics, Vol. 31, January 
1959, pp. 132-136. 

Eight Contending Nuclear 
187, May 15, 1959, pp. 638-641. 

Hydrox Cells and Nuclear Energy for Spacecraft Auxil- 
iary Power Units. C. F. Drexel. Aviation Age, Vol. 30, 
July 1958, pp. 140-143. 

Developments in Field of Direct-Air-Cycle Aircraft Nu- 
clear Propulsion Systems. H. Miller. SAE Journal, Vol. 
66, November 1958, pp. 26-28. 

Direct-Cycle Nuclear Turbojet Powerplants. E. L. 
Semple and W. C. Cooley. Aero/Space Engineering, Vol. 
17, August 1958, pp. 30-35. 

Radiation-Resistant Motors for Nuclear Aircraft Con- 
trols. R. C. Fries. Nucleonics, Vol. 16, July 1958, pp. 
103-104. 


J. Edwards. Research, Vol. 12, 


Ships. Engineering, Vol. 


Radiation Effects on Materials 


Proceedings of Second United Nations International 
Conference on Peaceful Uses of Atomic Energy. Vol. 29. 
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Chemical Effects of Radiation. United Nations, Geneva, 
1958 

Symposium on Radiation Effects on Materials. Vol. 3. 
ASTM Special Technical Publication No. 233. American 
Society for Testing Materials, Philadelphia, 1958. 

Effects of Gamma Radiation on Organic Fluids and 
Lubricants. W. L. R. Rice. Nucleonics, Vol. 16, October 
1958, pp. 112-113. 

Effects of Irradiation upon 
actions, Metallurgical Society of 
1959, pp. 354-367 

Effects of Gamma Radiation on 
Rubbers. R. Morris, et al. Rubber Age, 
1959, pp. 243-252. 


Trans- 
June 


Metals. F. Seitz. 
AIME, Vol. 215, 


Compression Set of 
Vol. 85, May 


Reactor Technology 


Proceedings of Second United Nations International 
Conference on Peaceful Uses of Atomic Energy. Vol. 7. 
Reactor Technology. United Nations, Geneva, 1958. 

Proceedings of Second United Nations International 
Conference on Peaceful Uses of Atomic Energy. Vol. 8. 
Nuclear Powerplants, Part 1. United Nations, Geneva, 
1958. 

Proceedings of Second United Nations International 
Conference on Peaceful Uses of Atomic Energy. Vol. 9. 
Nuclear Powerplants, Part 2. United Nations, Geneva, 
1958. 

Proceedings of Second United Nations International 
Conference on Peaceful Uses of Atomic Energy. Vol. 10. 
Research Reactors. United Nations, Geneva, 1958. 

Proceedings of Second United Nations International 
Conference on Peaceful Uses of Atomic Energy. Vol. 13. 
Reactor Physics and Economics. United Nations, Ge- 
neva, 1958. 

U. S. Research Reactor 
Chastain, Jr. (editor). 
Inc., Reading, Mass., 1958. 

Solid Fuel Reactors. J. R. Dietrich and W. H. Zinn. 
Addison-Wesley Publishing Co., Inc., Reading, Mass., 1958. 

Boiling Water Reactors. A. W. Kramer. Addison-Wes- 
ley Publishing Co., Inc., Reading, Mass., 1958. 

Fluid Fuel Reactors. J. A. Lane, H. G. MacPherson and 
F. Maslan (editors). Addison-Wesley Publishing Co., Inc., 
Reading, Mass., 1958. 

Sodium Graphite Reactors. C. Starr and R. W. Dick- 
inson. Addison-Wesley. Publishing Co., Inc., Reading, 
Mass., 1958. 

Shippingport Pressurized Water Reactor. USAEC, West- 
inghouse, and Duquesne Light Co. Addison-Wesley Pub- 
lishing Co., Inc., Reading, Mass., 1958. 

Reactors — World Report, January 1959. 
Vol. 4, January 1959, pp. 113-120. 

Army Reactor Program. WNucleonics, Vol. 17, 
1959, pp. 46—54. 

Operating a Research Reactor; Ford Nuclear Reactor, 
University of Michigan. I. L. Shapiro and H. J. Gom- 
berg. Mechanical Engineering, Vol. 80, October 1958, pp. 
68-71. 

Nuclear Gas Turbines. Condensation of paper by L. H. 
Roddis, Jr. Mechanical Engineering, Vol. 80, July 1958, 
pp. 60-61. 

Economics of Gas-Cooled Reactors. G. Vincent. 
clear Power, Vol. 4, September 1959, pp. 88-92. 


and Use. J. W. 
Publishing Co., 


Operation 
Addison-Wesley 


Nuclear Power, 


February 


Nu- 
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Los Alamos Plasma Thermocouple. G. Grover. Nu- 
cleonics, Vol. 17, July 1959, pp. 54-55. 

Thermionic Converters. K. Hernavist. 
17, July 1959, pp. 49-53. 

Evaluation of Material Wear and Self-Welding in So- 
dium-Cooled Reactor Systems. R. Jerman, R. Williams, 
and D. Leeser. Transactions of ASME, Journal of Basic 
Engineering, Vol. 81, June 1959, pp. 213-225. 

Nuclear Reactor Dynamic Analysis. R. Parr and D. 
Wordsworth. Proceedings of Institution of Mechanical 
Engineers, Vol. 172, No. 29, 1958, pp. 865-876. 

Computational and Experimental Techniques in Nuclear 
Reactor Design. W. Witzig, M. Stuart and L. Herwig. 
Communication and Electronics, May 1959, pp. 155-163. 

Nucleonics Instrumentation. (A series of articles by 
various authors.) Nucleonics, Vol. 17. June 1959, pp. 63-94. 

Gas-Lubricated Bearings in Nuclear Engineering. D. 
Pantall and C. Robinson. Nuclear Engineering, Vol. 4, 
February 1959, pp. 53-58; March 1959, pp. 123-128. 

Lubricants for Nuclear Reactor Systems. L. W. Manley, 
et al. SAE Preprint 53B, 1958. 


Nucleonics, Vol. 


Resources 


Proceedings of Second United Nations International 
Conference on Peaceful Uses of Atomic Energy. Vol. 2. 
Survey of Raw Material Resources. United Nations, Ge- 
neva, 1958. 

Mineralogy and Geology of Radioactive Raw Materials. 
E. W. Heinrich. McGraw-Hill, New York, 1958. 


Thermonuclear Power 


Proceedings of Second United Nations International 
Conference on Peaceful Uses of Atomic Energy. Vol. 31. 
Theoretical and Experimental Aspects of Controlled Nu- 
clear Fusion. United Nations, Geneva, 1958. 

Proceedings of Second United Nations International 
Conference on Peaceful Uses of Atomic Energy. Vol. 32. 
Controlled Fusion Devices. United Nations, Geneva, 1958. 

Project Sherwood — U.S. Program in Controlled Fusion. 
A. S. Bishop. Addison-Wesley Publishing Co., Inc., Read- 
ing, Mass., 1958. 

Stellarator. L. Spitzer, Jr. 
October 1958, pp. 28-35. 

Direct Conversion of Thermonuclear Energy to Electrical 
Power in the Stabilized Pinch. R. J. Bickerton and J. D. 
Jukes. Journal of Nuclear Energy, Vol. 8, 1959, pp. 206-214. 

Our Stake in Thermonuclear Power. J. M. Carroll. 
Electronics, Vol. 31, December 19, 1958, pp. 75-77. 

Thermonuclear Fusion Research for Power. L. Linde. 
Power Engineering, Vol. 63, June 1959, pp. 52—55. 

Role of Spectroscopy in Thermonuclear Research. J. 
McNally. Journal of Optical Society of America, Vol. 49, 
April 1959, pp. 328-337. 

World Progress Towards Thermonuclear Power. 
World, Vol. 9, November 1958, pp. 388-391. 


Scientific American, Vol. 199, 


Atomic 


Waste Disposal 


Proceedings of Second United Nations International 
Conference on Peaceful Uses of Atomic Energy. Vol. 18. 
Waste Treatment and Environmental Aspects of Atomic 
Energy. United Nations, Geneva, 1958. 

Fission-Product Disposal. K. Saddington. Journal of 
British Nuclear Energy Conference, Vol. 3, October 1958, 
pp. 290-301. 


General 


Non-Military Uses of Nuclear Explosives. G. Johnson 
and H. Brown. Scientific American, Vol. 199, December 
1958, pp. 29-35. 
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DEPARTMENT OF THE AIR FORCE 
HEADQUARTERS UN TED STATES AIR FORK € 


WASHINGTON 25 o«< 


Message from General Bennett to Members of 


Mr. Le ynard Raymond 
president 

Society of Automotive En 
485 Lexington Avenue 

New York 17, N. Y- 


Dear Sir 


We welcome tne pportunity to share with you our problems 
as well as opportunities in the design and production of 
military ground support equipment. Not only 15s this equipment 
vital to our national defense in this swift-moving space age, 
but currently it represents an annual expenditure of better 
than a billion jollars of taxpayer money. 

SAE, and its ™ sbers, are in @ unique position to help us 
meet the chnical challenge posed by current ground support 
equipment requirements. your organization is unique i. blend- 
ing the skilis, knowledge and experience in engineering both 
flight and ground vehicles and the important supporting links 
between the two. It's this combination of technical resources 
that we must have if we are to keep pace with military needs. 


your Technica Committee GSE-1, on Ground Support Equipment, 
has rendered valuable service to us. In the two years this group 
has been functioning, We have been privileged to meet with the 
top engineers in the field - the members of the Committee ~- and 
to receive their advice and recommendations on standardization 
and simplification of our equipment. 


your program in Milwaukee on September 14 and 15 gives us 

a further »pportunity to show the engineers responsible for 
designing and producing this equipment, what we have, and how you 
can be of further help to the military progran. 


We sincerely appreciate your interest and cooperation and 

look to continued constructive relationships with ciety of 

Automotive Engineers in the years ahead> 
a“ 


4 — 


T. BENNETT 
Major General, USAF 
Director, waintenance-Engineer*né 


office, DCS Materiel 


Major-General T 

—— a Bennett is currently 

rector o aintenance-Engineer- 

mh ing, ere USAF. A Mechanical En- 

i a. graduate of the University of Delaware, he 
ian ae ately concerned with ground support equi : 

, both as a pilot and as a senior officer and ae 


GROUND 
SUPPORT EQUIPMENT 


isis on are pictures and technical data on 
ground support equipment used by the USAF 
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Self-propelled ground vehicles provide many of the 


to be encountered in the thousands of varied units which 


IR FORCE INVENTORIES are bulg- 
ing with 142 million parts which go 

to make up these units. And technical 
improvement is constantly being made 
in these self-powered ground vehicles, 
as it is in the 400-500 other kinds of 
equipment which each day are being 
added to support missile, aircraft, com- 
munications, and warning systems. 
(In fiscal 1960 alone, the Air Force will 
spend about $2'2 billion for new 
ground support equipment of all kinds.) 
To analysis and solution of these 
constantly changing technical problems 
in all phases of the Air Force’s ground 


(TYPE OR 


this Data Sheet) 


nt Service 


FEDERAL 


STOCK 


STATUS OR TYP! 
CLASSIFICATION 


MODEL 
(Approved Nomenclature, if Available) 
Functional Classification) 


NUMBER The 


support equipment program, SAE’s new 
Committee GSE-1, Military Support 
Equipment, has already made impor- 
tant contributions. GSE-1 was set up 
primarily to help in building a mam- 
moth technical information file (TIF) 
on ground support equipment now be- 
ing developed jointly by the Air Mate- 
riel Command and the industries sup- 
plying the equipment. 

Previous to development of this file, 
lack of data made it impossible for most 
contractors to attain maximum inte- 
gration of common and standard equip- 
ment in weapons systems and ground 


TIF Data Sheet 


ITEM NAMI 


OR 


rYPe 


(ITEM NAME) RELATION 


DESIGNATION) 


MODEI 


Describe differences and/or similarities to other 
the same general type and function 


support equipment. Now, GSE-1 with 
its highly qualified industry-and-mili- 
tary personnel, is working actively to 
promote technical understanding be- 
tween the designer and the user of Air 
Force ground support equipment. 

In an advisory capacity, GSE-1 pre- 
pares recommendations directed toward 
improving, standardizing, and simplify- 
ing support equipment through the me- 
dium of technical standards, recom- 
mended practices, and reports. 

The first 500 pages of the TIF have 
already been issued by the Air Force. 
They are expected to eliminate useless 


DESIGNATION) 


MIL-D-19731A 


ro SIMILAR EQUIPMENT 


equipme nt of 


rhis information shall be presented in paragraph form and 


include the nomenclature and type or model designation o 


f 


the equipment discussed 


rECHNICAL 


following 
tabular form 
Frequency range. 


Power output and/or input (to include amperage, KVA 
phase, 


ber of wires, 

cable, etc) 
Output signal 

sensitivities. 


Pertinent electrical 
vidual units of major importance (such as calibration 

etc. of test indicators) 

Dimensions (if for fixed installation, give necessary 

for example, 1 in 


accuracy, type 


installing ; 


information, as 


characteristics, 


DESCRIPTION 


applicable, shall be listed in 


num 


type of receptacle or plug, length of 


range as rated accuracies 
indi 


SIZE 


and mechanical characteristics and 


data for 


lag bolt at each corner for 


concrete imbedment, etc.) 
Wheel size(s) and type(s) 
Towing capabilities or restrictions 


Lifting capacity, rated and ultimate 

Lunette details 

Weight (dry and ready for operation) 

Tie-down provisions 

Hydraulic and/or pneumatic characteristics 
put/output pressure, flow, fluid/gas type and 
istics, receptacle or connector type, hose length 

Other equivalent information applicable to special or unusual 
equipment 

If self-propelled automotive type equipment, include dimen 
sions, tread, wheel base, turning radii, angles of approach 
and departure, minimum ground clearance, data relative 
to fuel system, clutch, transmission, transfer case, axles 
frame, suspension, steering, brakes, electrical system, per 
formance, cab, winch, ete 

List in tabular form, the types and quantity 
electron tube, crystal and/or transistor used in 
ment, 


include in 
character 
etc.) 


ule Ay 


proximate Over 


of each type of 
FUNCTIONAL DESCRIPTION the equip 


REFERENCE DATA AND LITERATURE 

To the extent known, list the following information 
lar form: 

Service and/or commercial instructional 
title and publication numbers). 

Engineering test report (report number and date) 

Specification : (number) Drawing: (number) Et 


Give a brief functional description of the item 

This information shall be presented in paragraph form and 
shall describe specifically what the equipment does, what it 
is used for, what it is used with, application, and where it is 
used, 

The description shall support the functional class assigned 
and include general operating and design characteristics. 


in tabu 


publications (give 


SHEETS 


ele evelopment of € 


THE NEW TECHNICAL INFORMATION FILE DATA 
rormatior gned to eliminate u 


tt) more cener FIrTno. temc a licah] 
e genera ivf e iter al } 
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ju 
j _ j 
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major engineering problems 






comprise Air Force ground support equipment. 






development of equipment, help to 
standardize ground-handling and 
check-out devices, and perhaps lead to 
more general-purpose items applicable 
to more than one missile. The TIF is 
available to all prime weapon systems 
contractors, their principal suppliers, 
and Air Force procurement Officers. 

A prime goal of the TIF is to elimi- 
nate unnecessary equipment. For new 
weapons coming into existence, the Air 
Force wants equipment listed in TIF to 
be used whenever possible by contrac- 
tors, either as it stands or with modifi- 
cations, rather than continue wasteful 
duplication that has already swelled 
Air Force inventories. 

In its initial listings, the Air Force 
Office of Cataloguing and Standardiza- 
tion is limiting TIF to items of equip- 
ment the majority of which were de- 
signed to military specifications and 
which cost more than $2000. When the 
number of data sheets approaches 2500, 
the Air Force and industry representa- 
tives from the Aero-Space Industries 
Association, Electronic Industries Asso- 
ciation, National Security Industrial 
Association, and SAE will make an 
evaluation as to proceeding further. 
(Some industry experts believe that the 
complete catalog may have to list 100,- Listed on the following are the GSE 
000 or more items.) papers presented in SAE Journal dur- 

The benefits of this Interchange Pro- ing 1959. 
gram are being extended to the other Highlight of the year in the Display 
military departments under a project area was the Powerama Picnic — Spec- 
sponsored by the Defense Standardiza- tacular held as part of the National 
tion Program. Ultimately, the objec- Farm, Construction, & Industrial Ma- 
tive is to have the technical file contain chinery Meeting in Milwaukee. Here, 
descriptions of all ground support SAE members were treated to a dy- 
equipments used by the Army, Navy, Nmamic display of Air Force Ground 
Air Force, and Marine Corps. Support Equipment for manned and 

In addition to the work of its Tech- Unmanned weapons systems (see SAE 
nical Committees, SAE maintains a Journal, Nov., 1959). 
running interest in ground support 
equipment through technical papers 
presented at National and Section 
Meetings and through the media of En- 
gineering Displays. 
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Prime Contractors and Sub-Contractors for the equipment 
described in this article are listed, by key number, in the 
table appearing on pages 87-88. 


(1) Fork Lift Truck (Gasoline) 
Model Yardlift 60 


Functional Description: A vehicle designed to transport pack- 
aged, palletized, or odd-shaped material. The vehicle is also APACITY of the lift at a point 24 in. from the 
capable of lifting and stacking properly packaged or palletized heel of the fork is 6000 Ib. Six cylinder Conti- 
materials. nental engine supplies 46 bhp at 1800 rpm. 


Ground support equipment articles in SAE Journal . . . 


Januar A igust: 

Missile Launching Failures Put — on Ground Designing Hard Installations for Missiles con t 

Support Equipment, Pan panel s mr? eodore D. Dritz, panel secretary, Bi 

tary, Northrop Aircraft, |1 coe Be aae aaa 

March 

Mockups Save Money on Ground ye Equip- tembe 

ment, Willard H. Pitt, United ; New Valves Pecigned for Missile Erector System, 
‘aon 18R ». Duane Shaw, Rucker Ce ...... Paper $200 


Missile Ground ape, Is Teo Complex, Too 
Costly, B. J. Meldr rp...Paper 5T 


How t to Optimize a aiate Ground Suppert Sys- 


D ¢ : tem, Byror D J ; 
Versatile F Fork ae for goed Use, J R. Susag Pager 97V 


Paper $172 


h 13 


pur Licks ‘Noise Menace in Missile Checkout, £ 8 
Contiontes Air Source Units Will Meet ievend rice, Missile Division, NAA —, 97T 


Jet a Her pe Needs, F P. Carr, Jr., a 
Stanley lated Diesel Electr Jet Ground Needs Being Met t Rapa, WV. Mc 
f Paper 485 enzi World Air . Paper 109U 


e pape 


i 
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(2) Snow Plow (Heavy Duty)— Model WT-2206 


Functional Description: A vehicle designed to remove 
snow from airport runways. 


HE WT-2206 chassis is being used by the USAF for 

heavy-duty, high-speed snow removal service on priority 
1 runways on ADC and SAC bases. The chassis is designed 
to accommodate any one of four types of snow plows: high- 
speed _ roll-over, three-way “V", bank-head rotary, and 
high-speed rotary. 

The basic chassis specifications include double reduction 
axles front and rear, herringbone gear drive transfer case 
with automatic locking center differential, Hercules Hall- 
Scott 1091-OS gasoline engine, Allison TC 580 torque 
converter, Allison TG-602 power-shift automatic-type 
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transmission, Vickers hydraulic power steering, and air 
mechanical brakes. The design features have been selected 
to provide maximum performance, utility, and durability by 
the use of the comparatively large engine with drive train 
components to adequately handle it, and also to provide 
maximum ease of handling with such features as the auto- 
matic locking center differential requiring no driver atten- 
tion, power steering, power brakes, and automatic trans- 
mission. The truck is said to drive and handle as easily as 
most passenger cars. This allows the operators to concen- 
trate on the actual job of plowing snow. 

Snow removal speeds of 20 to 40 mph are achieved by 
utilizing a 1091 cu in engine. The chassis is rated at 54,000 
lb gvw 





Straddle Truck 
Type MH-1 (3) 


oe Functional Description: A vehicle designed to lift and 
<< transport heavy and unwieldy items such as pipe, poles, bar 
stock, tubes, cylinders, and similar items. 
The new Ross Model 1005S, 45,000 Ib capacity, gas-powered Straddle Car- 
rier with heavy-duty pneumatic tires. 


HE MH-1 Straddle Truck has a lift capacity 

of 50.000 lb. The 6-cyl Hercules WXLC-3 
engine supplies 144 bhp at 2800 rpm and a 
gross torque of 312 ft lb at 1400 rpm. The 
transmission provides 5 forward and 5 reverse 
speeds. Four 14.00-20 tires are used 


(4) Aircraft Ground Servicing Unit 


Functional Description: A multipurpose, aircraft ground serv- 
icing unit capable of towing aircraft and furnishing a source of 
a-c and d-c for ground maintenance and for starting of aircraft 
with either a single-bus electrical system or a split-bus electrical 
system. The unit is mounted on a 4-wheel, 2-passenger, spe- 
cially-built truck powered by an 8-cyl engine. Incorporated in 
the unit are a generator drive, d-c generator, a-c generator, rec- 
tifier unit and necessary controls. Provisions are incorporated 
into the set for starting from an external power source. 
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(Multipurpose)—Type MA-1 


HE MA-1 will start and operate under weather conditions 
from extremely cold climates of — 20 F (— 65 F when win- 
terized) to humid, tropical, salty, sandy desert climates at 
130 F at elevations to 15 deg from the horizontal in any 
plane. The MA-1 will exert a drawbar pull of over 4500 Ib 
on dry level concrete at gross weight of 6200 lb. Service 
brakes are 4-wheel air over hydraulic. Parking brakes will 
hold on a 35% grade. The prime mover engine furnishes 
power for both the generator and vehicular drives. The 
engine is a 332 cu in. V-8 overhead valve, liquid-cooled type, 
operating on gasoline. 

The unit has a 24 v starting and ignition system, radio 








Crash Fire, and Rescue Truck 
Type 0-6 


Functional Description: A six-wheel, gasoline-engine-driven ve- 
hicle designed to perform emergency rescue work, and combat 
fires resulting from aircraft accidents or from other military airfield 
fire hazards, using carbon dioxide as its extinguishing agent. 










interference shielded. The engine is equipped with centrif- 
ugal vacuum type governor for +5% speed regulation at 
the governed speed of 3000 rpm. External power to crank 
the engine can be used through an external AN receptacle. 
Models 2000 and 2001 have a 5-speed transmission, with 
four forward speeds and one reverse speed. Model 2002 
utilizes a torque converter to further increase towing ability. 
All models have 4-wheel drive arrangements and are 
equipped with 7.5016, 8-ply tires of military non-direc- 
tional tread. Other features include cable storage space, 
a-c and d-c convenience outlets, a spotlight, blackout lights, 
and pintle hook in front and rear for towing. 
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(6) Industrial Tractor—Model 770 


Functional Description: A vehicle used for mounted equipment such 
as front loaders, mowers, and such. The tractor is also used for pulling 
towed-type equipment. 


HE CLIVER 770 Industrial Tractor has a drawbar pull of 3725 to 5175 
lb. Six cylinder gasoline or diesel engine provides 50 plus horsepower. 
A sliding spur gear transmission provides 6 forward and 2 reverse speeds. 
The 770 “Reverse-O-Torc” comes equipped with torque converter, reverse 
clutch. Brakes are of the double-disc type. Power steering is optional 


(1) Truck-Mounted Crane—Type MC-1 





Aircraft Towing Tractor 


Functional Description: A vehicle designed to handle heavy 


HE Austin-Western MC-1 crane is active in the Matador 

and Mace missile programs, among others. 

The type MC-1 truck-mounted crane is self-powered and 
hydraulically operated. The crane consists of a subframe, 
which is rigidly secured to the chassis of the truck, and an 
upper structure capable of full 360 deg rotation. 

Subframe components include outriggers, which can be 
extended horizontally and vertically, and the hydraulic 
components for control of the outriggers. A base plate and 
pivot post support are mounted on the subframe; the sup- 
port serves as a pivot about which the upper structure can 
be rotated. 


JANUARY, 


Functional Description: A diesel-powered tractor, with 
two- or four-wheel drive and optional two- or four-wheel 
steering which is used to tow or push aircraft weighing up 
to 400,000 Ib; services aircraft or tractors with compressed 
air; and has provisions for pushing or pulling a dolly as- 
sembly which is used for transporting ground power or other 
maintenance equipment to parked aircraft. 


HE A-2 Aircraft Towing Tractor is powered by a 6-cyl 

diesel developing 200 bhp at 2000 rpm. An Allison trans- 
mission provides three forward speeds and one reverse 
speed. The air compressor supplies 15 cfm at 250 psi and 8 
cfm at 3000 psi. A portable generator supplies 2500 w at 
28 v. 

Front wheels will steer whenever the steering wheel is 
turned. The rear wheels can be locked in a straight-for- 
ward position, made to steer in the same direction as the 
front wheels, or made to steer in an opposite direction from 
the front wheels. Hydraulically operated boosters assist 
steering operations. 

A rubber-tired, flat 
dolly can be attached to 
the tractor and used as 
transport for a ground 
power plant or other 
equipment. The dolly is 
28% in. high, 96 in. wide 
and 129% in. long. Its 
weight empty is 1350 lb. 


VOVUDETEUEEAOTEDE EE 


loads. 


The upper structure includes the cab wherein are located 
the power unit controls, power unit instruments, and crane 
controls; the boom lift ram, which provides the lifting force 
required for elevation of the boom and shipper; the shipper, 
which serves as a case in which the boom translates; the 
boom; the shipper support, which is attached to the pivot 
post; and the power unit, which is the prime mover for both 
the crane and outrigger operation. The upper structure also 
includes a cable hoist mechanism for handling the load, 
swing drive mechanism for rotating the upper structure in 
relation to the subframe, and a clutch and reduction gear 
assembly attached to the power unit. 





nT ee C3 


THE HYSTER CHALLENGER 150-200 SERIES of lift trucks are trucks of 15,000, 16,000, 18,000 and 
20,000 Ib capacity. The Challenger 150 is spiritual successor to the Model RT-150. Note remote contro! 
hydraulic valve at end of boom, operated by man on nacelle to guide engine into place under close 
tolerances. 


(3) Fork Lift Truck (Gasoline) 
Model RT-150 


Functional Description: A vehicle designed to 
transport packaged, palletized, or odd-shaped ma- 
terial. The vehicle is also capable of changing en- 
gines and lifting and stacking properly packaged or 
palletized materials. 


HE RT-150 can lift up to 15,000 lb to a height of 

210 in. It is powered by an International Har- 
vester 6-cyl engine producing 93 bhp at 3400 rpm. 
Transmission units provide 4 forward speeds and 4 
reverse speeds. 
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Tractor (Tracklaying)— Model D8 


Functional Description: A vehicle designed for towing and, with varied attachments, 
earth moving, road clearing, heavy loading, logging, and airport construction work. 


T= Caterpillar D8 Tractor has a drawbar pull of 24,100 to 32,000 lb. A 2-cyl 24 bhp 
gasoline engine is used for starting a 6-cyl diesel developing 113 drawbar hp at 950 
rpm. The transmission supplies 6 forward and 2 reverse speeds. 

The new Caterpillar D8 Series H Tractor (right) is the successor to the D8 shown 
above. It features a maximum drawbar pull of 10,200 to 53,150 lb. Drawbar horse- 
power has been increased to 185. And the transmission now offers 6 forward and 6 re- 
verse speeds. The new D8 is also available with torque converter. 


| @) Ditching Machine 
(Ladder-Type, Crawler-Mounted) 
Model 44C 


Functional Description: A vehicle, full crawler-mounted, used to perform gen- 
eral purpose ditching; excavate for building foundations; dig drainage trenches, 
fire trenches, pipe lines, and emplacements, in hard or sticky clay, shale, coral 
rock, or frozen soil; and cut through pavement. 


HE 44C Ditching Machine can dig ditches up to 99 in. deep, 18 or 24 in. wide at 

a digging speed of 10 to 92 in. per min. The 6-cyl engine produces 84.5 bhp 
at 2400 rpm. The 4-speed transmission has three forward speeds, one reverse. 
The feeding transmission is 5-speed. 
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(12) Aircraft Towing Tractor—Type MB-4 


Functional Description: A four-wheel-drive and four- 
wheel-steering, gasoline-engine-driven vehicle, designed to 
tow or push aircraft weighing up to 100,000 Ib. 


NE of the more interesting performance characteristics 
of this vehicle is its drawbar pull. Tire companies 
normally list a tractive coefficient of vehicles on dry, clean 
concrete of 0.65 to 0.75. Some all-wheel-drive vehicles have 
developed a tractive coefficient of 0.80 to 0.85. However, 
under tests conducted by the Air Force, this vehicle has 
never tested less than 1.00 and has tested as high as 1.15. 
This means that it is capable of developing a drawbar pull 
equal to 115% of the weight of the vehicle. 
This tractive effort was developed through a combination 
of design features, as follows: 1. The proper amount of 


power and overall reduction for the total weight of the ve- 
hicle so that the tires just barely slip on dry, brushed con- 
crete and do not break away with a rapid spin. 2. Exact 
distribution of weight on all four wheels. 3. A special all- 
weather tread, 8-ply, 11 x 20 low-pressure tire furnished by 
Goodyear. 

Another unusual feature is the steering system which 
permits maximum maneuverability. Coordinated four- 
wheel steering will provide a short turning radius but in 
the handling of aircraft more than a short turning radius 
is frequently required, such as steering with the rear 
wheels only for certain maneuvering of the aircraft. At 
the same time, the vehicle should be capable of 40 mph 
highway speeds. These two divergent requirements are ac- 
complished through the steering system described below. 


PUSAAUEOOAULSONOOOAENOAD 


WHEN STEERING LEVER is released after turn, adjusting springs move valve in relation to frame while 
roller spring and spool centering spring forces roller against cam, moving valve spool. This causes flow 
of hydraulic fluid into cylinder, moving wheel in opposite direction from which it has been steered. As 
wheel returns to center position, it moves cam through linkage, thereby readjusting spool and hydraulic 
fluid flow as wheel aproaches center. When wheels reach straight-ahead position, no further flow of 
fluid is permitted and wheels are hydraulically locked. If any shock tends to turn wheel in either direc- 
tion, same action will return wheel to this straight-ahead position. Link holds rear end of valve assembly 
vertically; lever linkage holds front end of assembly vertically, in addition to acting as operating lever. 
Flow control valve restricts flow of hydraulic fluid to rear-wheel steering cylinder to 2 gpm, to prevent 


too rapid a movement of steering. A relief valve controls hydraulic fluid pressure from pump. Hun 
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CONTROL VALVE ASSEMBLY 


AM AND VALVE ASSEMBLY 


TOTAL SPOOL DISPLACEMENT relative to valve body is only 
0.110 in. Adjusting springs on front of valve automatically center 
valve position with relation to frame, when operator releases lever. 
Roller spring is installed at rear end of valve to help spool center- 
ing spring keep roller tight against cam. Operation of valve 
assembly permits hydraulic fluid to flow into one of two ends of 
hydraulic cylinder. 
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Road Grader— Model 402 


®) 


Functional Description: A vehicle designed to grade, 
shape, bankslope, and ditch in general construction and 
maintenance of runways and roads. 


HE Pettibone Model 402 Road Grader comes equipped 

with either the GMC 471 6-cyl engine developing 125 bhp 
or the Hercules PM-474 6-cyl engine developing 107 bhp. 
An optional extra is the Hercules PM-529 6-cyl engine 
which develops 121 bhp. The Grader has 8 forward and 2 
reverse speeds to give a wide range of working speeds. The 
Grader uses 6 13.00-24 8-ply tires. 

Some machines are equipped with a cab which alters the 
height shown in the diagram. Overall height with cab is 
126 in. 











Model TJF-100 10,000 Ib Traveloader with Terrier missile. 


Fork Lift Truck 


(Side Loading) 
Model TJF-100 


Functional Description: Side loading fork lift truck for 
the loading and unloading of military and commercial 
planes. Also used as a missile carrier. 


HE Traveloader (Model TJF-100) stacks, transports, and 

delivers at speeds up to 40 mph. Manufactured by 
Baker Industrial Trucks, Division of Otis Elevator Co., the 
sideloader operates easily in aisles as narrow as 10 ft and 
stacks capacity loads to a height of 12 ft. Large assemblies 
such as crated wings, jet engines, and other difficult-to- 
handle sizes can be transported. It is also being used as a 
missile carrier. 

The Traveloader is available in seventeen gas, electric, 
and diesel models from 4000 through 30,000 lb capacities. 
The 10,000 through 30,000 lb gasoline models offer torque 
converter drive, large pneumatic tires, dual wheels, three 
speeds forward and reverse, automotive-type power steer- 
ing, and hydraulic lift controls 


Baker 10,000 Ib sideloading Traveloader with master pallet 
system for the loading and unloading of military and commercial 


planes. 


Model TJF-100 10,00 
experimental missile. 


0 Ib sideloading Traveloader 


with NASA 
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(15) 


Road Grader 
Model 12 


Functional Description: A vehicle designed to grade, shape, bank- 
slope, and ditch in general maintenance of runways and roads. 


OWERING the Caterpillar Road Grader Model 12 is the 115 hp Cater- 
pillar-built D318 diesel engine —a valve-in-head, 4-stroke cycle, 6- 
cyl engine. 

Two types of starting systems are available, and both feature in-cab, 
push-button starting. They are direct electric or gasoline starting en- 
gine. 

The efficient, constant mesh transmission was designed specifically 
for the heavy work the No. 12 is called on to perform. In this trans- 

mission, the large gears do not have to be shifted. They remain in mesh and are free to turn 
on roller bearings except when the easily shifted coupling collars put them in gear. The 
transmission features six forward speeds and in-between speeds are available by use of the 
hand throttle or foot accelerator-decelerator. 

Because of the pivoting action of the oscillating tandem drive there is little disturbance to 
the level of the working blade — resulting in accurate work. The tandem also provides maxi- 
mum traction and floatation. 

Leaning front wheels make turns shorter and steering easier. In addition, they counteract 
side draft caused by forces at the blade and keep the front tires from rubbing the bank in a 
ditch cut. 

Attachments permit the No. 12 to be used as a road widener, elevating grader, snow 
blower, push plate, snow plow, snow wing, scarifier, and bulldozer. 


Aircraft Towing Tractor 


Type MB-2 


Functional Description: A 4- 
wheel-drive and 4-wheel-steering, 
diesel-powered vehicle designed to 
tow or push aircraft up to 500,000 
Ib. 


DHowansD by a 6-cyl diesel de- 
veloping 200 bhp at 2000 rpm 
and a gross torque of 520-558 ft lb 
at 2000 rpm, the MB-2 has a draw- 
bar pull of 20,025 to 27,000 lb. An 
Allison transmission provides 3 
forward speeds and 1 reverse speed. 





HOU 


@ 


Runway Vacuum Sweeper 


Type MC-1 


Functional Description: A mechanically agitated, 
self-propelled runway vacuum sweeper used to 
sweep runways and taxiways. 


HE Consolidated Diesel Electric Runway Vacuum 

Sweeper, type MC-1, sweeps a path 96 in. wide or 
1,000,000 sq ft per hr at a speed of 25 mph. The 
fan is a two-stage axial-flow type creating vacuum 
through a moveable nozzle. 


Fork Lift Truck (Gasoline)— Model DP-4024 


Functional Description: A vehicle designed to transport 
packaged, palletized, or odd-shaped material. The vehicle is 
also capable of lifting and stacking properly packaged or pal- 
letized materials. 


IFT capacity of the DP-4024 is 4000 lb which can be raised to 


a height of 144 in. The 6-cyl Ford engine produces 90 bhp 
at 2800 rpm. The transmission is 4-spced, 2 forward, 2 reverse 
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Fire, 
and Rescue Truck 
Type 0-10 


Functional Description: A six-wheel, gasoline-engine- 
driven vehicle, designed to perform emergency rescue work, 
and combat fires resulting from aircraft accidents or from 
other military airfield fire hazards, using water and foam 
solution as a primary agent and bromochloromethane or 
carbon dioxide as a secondary agent. 


+. type 0-10 has been developed to obtain maximum 
adaptability to world-wide, all-climate, full cross-coun- 
try terrain conditions. It is completely enclosed, insulated, 
and heated so as to be suitable for operation where ambient 
temperatures may reach -65 F. The vehicle has also been 
designed to be air-transportable without modification. 

Optimum operation of the vehicle for crash fire flighting 
requires four men: the driver, a pump and turret operator, 
and two hand linemen. In an emergency the driver can op- 
erate the pump and turret releasing one man for rescue op- 
erations or hand line work. 
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Self-Propelled 
Loader 
(Scoop-Type) 
Model 
Michigan 75A 


Functional Description: A _ front- 
mounted scoop loader, self-propelled, used 
for loading loose materials such as gravel, 
aggregate, coal, and such. 


HE Michigan 75A has a capacity of %4 

cu yd. It features a 6-cyl engine with 
a rated horsepower of 77. Gross torque is 
220 ft lb at 1200 rpm. Main brakes are 
hydraulic, and parking brakes are of the 
expanding-shoe type. 
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Ground Servicing Unit (Multipurpose)—Type MA-2 


Functional Description: A multipurpose, aircraft ground 
servicing unit capable of towing aircraft and furnishing a 
source of a-c and d-c for ground maintenance and for start- 
ing of aircraft with either low pressure, high volume air or 
a single-bus electrical system or a split-bus electrical sys- 
tem. The unit is mounted on a 4-wheel drive, 2-passenger, 
specially built truck powered by an 8-cyl engine. Incorpo- 
rated in the unit are a generator drive, d-c generator, a-c 
generator, and necessary controls. Provisions are incorpo- 
rated into the set for starting from an external power 
source. 


HE MA-2 can exert a drawbar pull of 4500 lb on dry level 
concrete with a gross weight of 7700 lb. Service brakes 
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are 4-wheel air over hydraulic. Parking brakes will hold 
on a 35% grade. The engine is a 332 cu in, V-8 overhead 
valve, liquid-cooled type, operating on gasoline. A gas 
turbine compressor furnishes low pressure, high volume air 
for pneumatic starting systems. A 24 v starting and igni- 
tion system is radio interference shielded. Automobile-type 
instrumentation is provided for over-the-road operations. 
External power can be used to crank the engine through an 
exterior receptacle. The MA-2 has a torque converter to 
increase towing capability. All models have 4-wheel drive 
and are equipped with 7.50 « 16, 8-ply tires of military non- 
directional tread. Other features include duct and cable 
storage space, a-c and d-c convenience outlets, lifting and 
tiedown eyes, floodlight, blackout lights, and pintle hook in 
front and rear. 


Road Roller 
(8-Ton, Motorized) 
Model KT-16 


Functional Description: A vehicle 

designed to finish-roll asphalt, tar, 

and stabilized soil surfaces on 
— roads, sidewalks, and runways. 


HE KT-16 6-cyl Continental F-226 engine develops 100 

bhp at 3500 rpm and has a gross torque of 180 ft lb at 
1600 rpm. The drive roll holds 387 gal of water as ballast 
while the guide roll holds 216 gal. 


TAKING THE PLACE OF THE KT-16 tandem roller is the new Buffalo- 
Springfield Model KT-16D. The new model features vacuum powered 
hydraulic brakes, bevel gear final drive, 4-speed transmission, high speed 
— low torque clutches, and hydraulic steering. 
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Mobil Sweeper 
Model MS 


Functional Description: A 
self-propelled sweeper with a 
rear-mounted fiber rotary brush 
used for sweeping roads, run- 
ways, ramps, and similar sur- 
faces. 


HE Mobile Sweeper is used to 

sweep and maintain runways, 
warm-up ramps, and hangar 
areas. It has the ability to pick 
up as much as 12 lb of material 
per running foot of forward mo- 
tion. In normal work where 
sweeping is done prior to the 
takeoff of jet aircraft the ma- 
chine can sweep up to 500,000 
sq ft per hr at maximum effi- 
ciency. 

The Sweeper’s 6-cyl engine 
provides 108 bhp at 3600 rpm 
and a gross torque of 192 ft lb 
at 1400 rpm. 


Road Roller 


Functional Description: A vehicle designed to perform 


HIS road roller features the Galion Roll-O-Matic Drive 

which utilizes a GM-Allison torque converter. Power is 
applied automatically — no gears to shift. Whenever more 
(or less) power is needed for the rolling condition, the drive 
with tail-shaft governor provides it automatically. The 
torque converter drive, in addition to transmitting engine 
power multiplies the engine driving force by means of oil 
in motion instead of by transmission gears. When the 
governor lever is moved to a selected rolling speed, the 
engine power is applied and regulated automatically. 

The roller has forward and reverse clutches. Operation 
is by means of a heavy yoke on each end of the reversing 
shaft. Control of both clutches is by means of a lever on 
the operator’s platform. In the operation of reversing di- 
rection of travel, the operator engages the reverse clutch 
by a simple movement of the lever which engages one clutch 
and leaves the other disengaged. The torque converter ab- 
sorbs the build-up of roller inertia, and the change from 
forward to reverse travel is smooth. 
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(25) Fork Lift Truck (Gasoline) 
Model KGP51AT-60 


Functional Description: A vehicle designed to transport 
packaged, palletized, or odd-shaped material. The vehicle is 
also capable of lifting and stacking properly packaged or pal- 
letized materials. 


A SUPERCHARGED type hydraulic tank eliminates aeration 
of oil and reduces pump cavitation to a minimum insuring 
full speed of the lift at all times. The lift ts actuated by a pis- 
ton-type lifting cylinder equipped with a drain-back line to re- 
turn to the tank any external oil seal seepage. Rated lift ca- 
pacity is 6000 lb at a 24 in. load center. Lift speed at no load is 
50 fpm, at full load 44 fpm. 

Three types of drive are available — torque transmission, fluid 
coupling, and standard transmission. 

The engine is a 6-cyl Chrysler Industrial rated at 72 hp at 
2000 rpm. The fluid coupling model is governed at 1800 rpm. 
Maximum torque is 184 lb-ft at 1600 rpm. Travel speeds in 
forward or reverse, with or without load, run up to 12.5 mph 
controlled by a governor. 

Heavy-duty hydraulic industrial truck type brakes are sealed 
against dirt with floating pivot to insure full brake area contact 
against brake drums for long wear. Brakes are self-adjusting 
and self-energizing. A hand-operated parking brake operates 
the same brake shoes through a mechanical linkage. 

Hydraulic power steering is standard equipment. 


(10-Ton, Motorized) — Model Chief 


heavy-duty rolling in the maintenance of roads and runways. 


The gasoline engine is a 6-cyl Continental F-244 supply- The road roller is available with ballastable and non- 
ing 79 hp at governor rpm. The diesel is a 4-cyl Continental ballastable rolls. Disc-type brakes are used. And, hydrau- 
HD-260 supplying 61 hp at governor rpm. (‘A GM diesel lic power steering is standard equipment on the Chief. A 
also is available.) scarifier attachment is available for use with the roller. 
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Tractor (Tracklaying)— Model D7 


Functional Description: A tractor with varied attach- 
ments, designed for earthmoving, road clearing, heavy 
loading, logging, and airfield maintenance work. The trac- 
tor also performs towing. 


HE Caterpillar D7 Series D Tractor features a turbo- 
charged engine developing 140 flywheel horsepower. 
Drawbar horsepower is 112. The high torque rise of the 
engine increases drawbar pull as the engine lugs down 
under load. An example of this characteristic may be 
drawn By comparing rated and maximum drawbar-pounds 


pull. In first gear, the tractor is rated at 27,100 lb draw- 
bar pull. However, under load the drawbar pull increases 
to 33,250 lb, a rise of 6150 lb. The engine’s high power out- 
put is said to provide more horsepower per pound of tractor 
weight than any crawler in its size class. 

D7 features reducing service time are lifetime lubricated 
rollers, carrier rollers, and idlers, with a floating-ring seal. 

The transmission lubrication system has full flow filtra- 
tion, with pressure-lubricated bearings. To assure maxi- 
mum lubrication of transmission gears, they operate under 
a continuous spray of oil. 
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Ground Support Equipment—Prime and Sub-Contractors 


EQUIPMENT 


Fork Lift Truck 
( gasoline) 
Model Yardlift 60 


Snow Plow 
(heavy duty) Model 
WT -2206 


Crash, Fire, and Rescue 
Truck — Type 0-6 


©) 


—. 


©) 


Straddle Truck 
Type MH-1 


Aircraft Ground 
Servicing Unit 
multipurpose 
Type MA-1 


Industrial Tractor 
Model 770 


Truck-Mounted Crane 
Type MC-1 


® 


Aircraft Towing Tractor 
Type A-2 9 


Fork Lift Truck (gasoline) 
Model RT-150 


Tractor (tracklaying 
Model D8 


Ditching Machine (ladder- 


type, crawler- (11) 


mounted) 
Model 44C 

Aircraft Towing Tractor 

Type MB-4 
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PRIME CONTRACTOR 


Clark Equipment Co. 
transmission: Clark Equipment Co. 
brakes (parking) : Clark Equipment Co. 


Oshkosh Motor Truck, Inc. 
brakes, main and parking: Oshkosh Motor Truck, Inc. 


Clark Equipment Co. 
transmission: Clark Equipment Co. 
brakes (parking): Clark Equipment Co. 


Consolidated Diesel Electric Corp 
rectifier unit: Consolidated Diesel Electric Corp. 


Cardox Division of Chemetron Corp. 


Oliver Corp. 
transmission: Oliver Corp 
brakes (main and parking) : Oliver Corp. 


Austin-Western Construction Equipment Division of Bald- 
win-Lima-Hamilton Corp. 


Euclid Division, GMC 
brakes (main): Euclid Division, GMC 


Hyster Co. 
transmission (reverse): Hyster Co. 
brakes (parking) : Hyster Co. 


——— 


Caterpillar Tractor Co. 

engine (starting): Caterpillar Tractor Co. 
engine (diesel): Caterpillar Tractor Co. 
transmission: Caterpillar Tractor Co. 
brakes: Caterpillar Tractor Co. 


Barber-Greene Co. 


American Coleman Co. 
transfer case: American Coleman Co. 


continued on following page 


SUB-CONTRACTORS 


engine: Continental Motors Corp. 
brakes (main) : Wagner Electric Corp. 


engine: Hall-Scott, Inc. 
transmission: Allison Division, GMC 
torque converter: Allison Division, GMC 


engine: Hercules Motors Corp. 
brakes (main) : Wagner Electric Corp. 


engine: Ford Motor Co. 
generator (a-c): General Electric Co. 
generator (d-c): General Electric Co. 


engine (generator set) : Wisconsin Mctor Corp. 

engine (prime mover) : Continental Motors Corp. 

transmission: Spicer Mfg. Co. 

transfer case: Transmission & Axle Division of Rockwell- 
Standard Corp. 

main brakes: Bendix Products Division of Bendix Aviation 
Corp. 

parking brakes: Orschelin Brake-Lever Mfg. Co., Inc. 


engine: Waukesha Motor Co. 


engine (power unit) : Ford Motor Co. 

engine (power unit): Continental Motors Corp. 

engine (prime mover): Continental Motors Corp. 

transmission: Spicer Mfg. Co. 

transfer case: Transmission G Axle Division of Rockwell- 
Standard Corp. 

main brakes: Bendix-Westinghouse Automotive Air Brake 
Co. 

parking brakes: Transmission G Axle Division of Rockwell- 
Standard Corp. 


engine: Detroit Diesel Engine Division, GMC 
transmission: Allison Division, GMC 

torque converter: Allison Division, GMC 

brakes (parking) : American Chain and Cable Co., Inc. 


engine: International Harvester Co. 

transmission (reverse): Warner Gear Division of Borg- 
Warner Corp. 

transmission (4-speed): International Harvester Co. or 
Warner Gear Division of Borg-Warner Corp. 

brakes (main): Lockheed Hydraulic Brake Co., Ltd. 


engine: Engine-Material Handling Division of Allis-Chal- 
mers Mfg. Co. 

transmission: Fuller Mfg. Co., subsidiary, Eaton Mfg. Co. 

transmission (feeding): Cotta Transmission Corp. 


engine: Chrysler Corp. 

transmission: Clark Equipment Co. 

main brakes: Bendix Products Division of Bendix Aviation 
Corp.; Wagner Electric Corp.; and Transmission & Axle 
Division of Rockwell-Standard Corp. 

parking brakes: Clark Equipment Co. 





Ground Support Equipment — Prime and Sub-Contractors . . 


EQUIPMENT 


®) 


4) 
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Aircraft Towing Tractor 


Type MB-2 


Runway Vacuum Sweeper 


Type MC-1 


Fork Lift Truck (gasoline) 


Model DP-4024 


Crash, Fire, and Rescue 


Truck 
Type 0-10 (19) 


Self-Propelled Loader 


(scoop type) : 


Road Grader 
Model 402 


Fork Lift Truck 
(side loading) 
_ Model T)F-100 


Road Grader 
Model 12 


Aircraft Ground 
Servicing Unit 
(multipurpose) 
_Tye Mae. \N* MA-2 


Model 
Michigan 75A 


Road Roller (8-ton, 
motorized) 
Model KT-16 


Mobil Sweeper 
Model MS 


@) 
hee 


Fork Lift Truck 
(gasoline) Model 
KGPS1IAT-60 


Tractor (tracklaying! 


Road Road Roller (10-  —™\ (10- 
ton motorized) 
Model Chief 


Model D7 


26) 


PRIME CONTRACTOR 


Pettibone New York Division of Pettibone Mulliken Corp. 


Baker Industrial Trucks, Division of Otis Elevator Co. 


Caterpillar Tractor Co. 

engine (starting): Caterpillar Tractor Co. 
engine (prime mover) : Caterpillar Tractor Co. 
transmission: Caterpillar Tractor Co. 

brakes, main and parking: Caterpillar Tractor Co. 


Euclid Division, GMC 
Ward La France Truck Corp. 


Consolidated Diesel Electric Corp. 


Colson Corp. 


brakes (parking): Colson Corp. 


American La France Division of Sterling Precision Corp. and 
Marmon-Herrington Co., Inc. 


Consolidated Diesel Electric Corp. 


Clark Equipment Co. 

transmission: Clark Equipment Co. 

torque converter: Clark Equipment Co. 

brakes (main and parking): Clark Equipment Co. 


Buffalo-Springfield Co., Division of Koehring Co. 
brakes (main) : Buffalo-Springfield Co., Division of Koehrins 


Co. 


Mobil-Sweeper Division of Conveyor Co., Inc. 


Galion Iron Works and Mfg. Co. 
main brakes: Galion Iron Works and Mfg. Co. 


Yale and Towne Mfg. Co. 
transmission: Yale and Towne Mfg. Co. 
parking brakes: Yale and Towne Mfg. Co. 


Caterpillar Tractor Co. 

engine (starting): Caterpillar Tractor Co. 
engine (diesel): Caterpillar Tractor Co. 
transmission: Caterpillar Tractor Co. 
brakes: Caterpillar Tractor Co. 


. continued 
SUB-CONTRACTORS 


engine: General Motors Corp. 
Hercules Motors Corp. 

transmission: Oliver Corp. 

brakes (main): Wagner Electric Corp. 

brakes (parking): Oliver Corp. 


engine: Detroit Diesel Engine Division, GMC 

transmission: Allison Division, GMC 

transfer case: Allison Division, GMC 

torque converter: Allison Division, GMC 

brakes (main) : Bendix-Westinghouse Automotive Air Brake 
Co. 


brakes (parking) : Inc 


American Chain and Cable Co., 


engine (fan drive) : Ford Motor Co. 

engine (prime mover) : Ford Motor Co. 

transmission: Allison Division, GMC 

torque converter: Allison Division, GMC 

main brakes: Bendix-Skinner Division of Bendix Aviation 
Corp. 

parking brake: Ford Motor Co. 


engine: Ford Motor Co. 

transmission: Transmission G Axle Division of Rockwell- 
Standard Corp. 

srakes (main): Wagner Electric Corp. 


engine: Continental Motors Corp. 

transmission: Spicer Mfg. Co. 

transfer case: Transmission & Axle Division of Rockwell- 
Standard Corp. 

main brakes: Wagner Electric Corp. 

parking brakes: Transmission G& Axle Division of Rockwell- 
Standard Corp. 


engine: Ford Motor Co. 
generator (a-c): General Electric Co. 
generator (d-c): General Electric Co. 


engine: Waukesha Motor Co. 


engine: Continental Motors Corp. 


engine: International Harvester Co. 
transmission: International Harvester Co. 
brakes (main) : Wagner Electric Corp. 

brakes (parking) : International Harvester Co. 


engine (gasoline): Continental Motors Corp. 
engine (diesel) : Continental Motors Corp. 
torque converter: Allison Division, GMC 


engine: Industrial Engine Division of Chrysler Corp. 


main brakes: Transmission & Axle Division of Rockwell- 
Standard Corp. 
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SAE's 1960 President 


Harry E. Chesebrough 


ARRY E. CHESEBROUGH recently joined the ranks of 

top automotive executives who have moved to high ad- 
ministrative positions through the engineering route. Last 
year, he became general manager of Chrysler’s new Plymouth- 
DeSoto-Valiant Division and continues as a vice-president of 
Chrysler Corp. 

But basically, SAE’s 1960 president is an engineer... an 
engineer who, throughout his 27-year career, has wrestled 
with and pinned down an amazingly wide variety of prob- 
lems. At one time or another, he has worked out the en- 
gineering problems for practically every part and assembly 
that goes into an automobile. 

A natural, inborn curiosity about engineering matters 
underlies many of his extracurricular actions, as well as his 
career work. 

During grade school years in Grand Rapids, Mich., he 
worked in his dad’s meat market and delivered newspapers. 
But he had a great curiosity to learn exactly how they made 
all that furniture for which Grand Rapids is famous. To 
find out, he got himself a job as an upholsterer one summer 
in a Grand Rapids furniture factory . . . There he got practi- 
cal knowledge which came in handy many years later when 
he was called upon to deal with body upholsteries and trim. 
He worked a year after finishing high school in the print- 
shop of a neighborhood newspaper, where he did everything 
from setting up advertising copy to writing editorials. That 
experience, he says, convinced him of the need to go back to 
school and become an engineer .... and what he learned 
in that interim year has helped on many occasions since. 

Years later, after he had achieved success as an automotive 
engineer, this same engineering curiosity led him to an ex- 
tracurricular electronics course and to the setting up of an 
electronics laboratory in his home. “They didn’t teach elec- 
tronics when I was in school,” he says, “and I just wanted 
to find out all I could about it.” 

He took away from school and college, however, everything 
his alma maters did teach. Four years at University of Michi- 
gan netted him a degree in mechanical engineering; a spell at 
Chrysler Institute of Engineering, a masters degree in automo- 
tive engineering. From Michigan, he also came away with 
membership in Tau Beta Pi, honorary engineering society; in 
Phi Kappa Phi, honorary scholastic society; in Scabbard and 
Blade, honorary military society; and in Sigma Xi, honorary 
scientific society.... Later, he was elected to the honorary 
mechanical engineering society, Pi Tau Sigma. 

Harry Chesebrough is a leading practitioner of his own phi- 
losophy that: “People attain a good-sized capacity for accom- 
plishment only through hard work.” 

It’s a rare day when he works less than 12 hours. He likes 
keeping busy so well that he does it even for relaxation... 
which is a good thing. In the past few months, his job has dic- 
tated that he shake thousands of hands, personally meet and 
talk with almost all of his organization’s vast dealer body. 
Also, he has spoken to tens of thousands of people in audito- 
riums and by radio and television . . . and traveled, in these few 
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months, upwards of 25,000 miles by 
plane, train, taxi, bus, and car. 

All of which doesn’t leave him much 
time for enjoying the outdoors and 
traveling for fun, which he likes. Nor 
does he get to indulge much his hob- 
bies: bowling, sailing, hunting, and 
fishing. The one hobby he can fit 
into his current pressure-schedule is 
a love of any opportunity to exchange 
ideas on almost any subject. 

He admits to having a constant 
battle with the calories, because he 
delights in good food —and the com- 
pany of good conversationalists to go 
with it. He laughs easily; has a sharp 
sense of humor, even when the pres- 
sure is on. 

His associates say he is an optimist 
—but never rash. “And he can be- 
come grimly serious, too, when the 
occasion warrants,” one of them re- 
ports. 

Chesebrough has been forecasting 
for years the very automotive designs 
and engineering developments every- 
body takes for granted today. He was 
busy on economy car development as 
far back as the ‘30s. But his designs 
were shelved because it was felt the 
market wasn’t ready for that type of 
vehicle. Since World War II, he has 
made several reconnaissance missions 
to Europe to study the European 
small-car market at first hand and re- 


JANUARY, 1960 


port back his findings. Before be- 
coming a Division head, he had re- 
sponsibility for coordinating the efforts 
of the groups which determined the 
specifications and timing for the re- 
cently-announced Valiant. 
Chesebrough has spent practically 
all of his business life with Chrysler 
Corp., where he first went to work in 
the mechanical laboratory in 1934, 
following two years in the Chrysler In- 
stitute training program. His ap- 
pointment as supervisor of the trans- 
mission laboratory in 1937 turned out 
to be the first of a series of steady 
upward steps to his present executive 
position. On the way, he was suc- 
cessively supervisor of road test op- 
erations; DeSoto assistant chief en- 
gineer; project engineer for DeSoto’s 
aircraft production in World War II; 
DeSoto chief engineer; Dodge chief 
engineer; chief body engineer of 
Chrysler Corp.; and executive engi- 
neer, product planning and program- 
ing of the Corporation’s Engineering 
Division. In January 1957, he was 
named corporate director of product 
volume planning and appointed to the 
Corporation’s Operations Committee. 
The following April, ne became a Cor- 
poration vice-president and general 
manager of the Plymouth Division, as- 
suming his present title in 1959 when 
Plymouth and DeSoto Divisions were 
combined and the Valiant added. 


Chesebrough has served SAE in 
many capacities during his 18 years 
of membership. He has contributed 
as an active worker in many phases 
of Detroit Section activities and as 
Section chairman in 1954-55; he was 
elected an SAE Councilor for 1959-60; 
and he played an important role in 
the Planning for Progress Committee 
which developed the plan for reor- 
ganization of the Society’s facilities 
which take effect now. 

Of the opportunities for SAE prog- 
ress under the new organization struc > 
ture, he says: 

“The reorganization of the Society 
has been soundly conceived, carefully 
developed, and excellently timed. ... 
There remains the effort, guidance, 
and support which those of us who 
will operate within the new organiza- 
tion must provide.” 

He was born July 13, 1909 in Lud- 
ington, Mich., the oldest of three 
children. He is married, has no 
children of his own, but his interest 
in young people extends well beyond 
a deep interest in his nephews and 
nieces. He has surrounded himself 
with numerous young men in his 
Plymouth - DeSoto - Valiant organiza- 
tion, and, he says: 

“It is not by accident that amoung 
these young assistants are several en- 
gineers—all of them members of 
SAE.” 
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1960 SAE Board of Directors 


H. E. Chessbrengh .......... ......... President 


GC. A Ge i... eee es. 


Directors 
Term of 1960 


Gregory Flynn, Jr. C. W. Ohly T. R. Thoren 
Joseph Gurski F. William Petring R. C. Wallace 

R. R. Higginbotham _—iOD..: J. Schrum Gilbert Way 

H. D. Hoekstra F. Herbert Sharp J. S. Wintringham 


R. R. Noble W. F. Shurts * (See note below) 


Term of 1960-1961 


L. C. Kibbee A. A. Kucher J. R. MacGregor 


William K. Creson Leonard Raymond 


Past-President Past-President 


John A. C. Warner 


Secretary and General Manager 


Vacancy — The 1960 Board 

of Directors will elect a new 
Director to serve for 1960 
to fill the unexpired term 
of H. E. Chesebrough, who 
had been elected to serve 
as a Councilor for 1959- 
1960. 


Wallace 


For more information 
about the 


1960 SAE 
Board of Directors 


. see the 1960 SAE Jour- 
nal Roster issue, pages 4-9. 
MacGregor Raymond Creson 
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New "Guideposts Geared 
to New PC Responsibilities 


AE’s PUBLICATION COMMITTEE 

was fully equipped with a new set 
of “Policies and Operating Guide- 
posts” when it started January 1, 1960 
to fulfill expanded responsibilities 
given it by a new By Law (B 32). The 
broader responsibilities are pretty 
well summarized in the new By Law 
by: 

e Adding responsibility for distribu- 
tion of publications to the previous 
responsibility for editing and produc- 
ing... and 

e Adding the following sentence: “It 
shall also be the duty of the Commit- 
tee to recommend to the Board of Di- 
rectors publishing programs, balanced 
as to income and expenditures in ac- 
cordance with the policies of the Board 
of Directors.” 

Acting on advance notice of these 
new responsibilities, the Committee 
developed early in 1959 for Council 
consideration a new “Publication Poli- 
cies and Operating Guideposts.” The 
aim: To insure a common understand- 
ing between the Committee and the 
Board of Directors on the one hand, 
and the Committee and the headquar- 
ters staff on the other as to how these 
new general responsibilities might best 
be implemented in practice. After 
consideration at two Council meetings, 
this “clarifying’’ document was ap- 
proved by Council at its April 3, 1959 
meeting. 

Implementation of the Committee- 
to-Board-of-Directors relationships is 
based in the statement of four basic 
Publication Committee responsibilities 

. the last two of which pertain to 
the “new” functions. 

“To implement the broad responsi- 
bilities given in the By Laws,” these 
Guideposts read, “the Publication 
Committee assumes specific responsi- 
bility for: 


e Determining the form and quan- 
tity in which material emanating from 
Society sources shall be published. 

e Processing material both editori- 
ally and mechanically into the form, 
length, and character best adapted to 
the particular form of publication de- 
cided upon. 

e Recommending the prices at which 
publications are to be sold. 

e Recommending that advertising 
shall or shall not be sold in given SAE 
publications . and the prices at 
which it shall be sold. 


Another section of the Guideposts 
posits that: “The Publication Com- 
mittee aims so to develop its programs 
and administer its responsibilities as 
to make SAE publications a self-sup- 
porting operation. 

Still another section details the re- 
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sponsibilities of the Manager of Pub- 
lications (the head of the Publication 
Division of the headquarters staff). 
This important section starts by recog- 
nizing that the Manager of Publica- 
tions must work “under the direction 
of the SAE Secretary and General 
Manager.” Then it delegates to him 
—under that direction — “responsi- 
bility for developing and executing the 
operating procedures necessary to 
achieve the Committee’s aims.” But 


this section goes on to detail for prac- 
tical operating purposes exactly how 
the Committee expects the Manager 
of Publications to implement that gen- 
eral directive. 

The Guideposts also reiterate exist- 
ing policies and practices in regard to 
selection of material for SAE Trans- 
actions, appointment and operation of 
Readers Committees of the Publication 
Committee, policies for operating 
Special Publications Department, and 
similar items. 

But the currently most important 
section of the now-in-operation Guide- 
posts is that which sets the attitudes 
with which the Publication Committee 
is approaching its new relationships 


continued on next page 


Huebner Deals with Computers 
in 6th Buckendale Lecture 


EORGE J. HUEBNER, JR., Chrys- 
ler’s executive engineer in charge 
of research, has been chosen 1959 L. 
Ray Buckendale lecturer. He is pre- 
senting his lecture titled ‘““Computer- 
Based Selection of Balanced Life 
Automotive Gears” at 2:00 p.m., Wed- 
nesday, Jan. 13, during SAE’s Annual 
Meeting in Detroit. 

A native Detroiter, Huebner joined 
Chrysler in 1931 as laboratory engi- 
neer in the Engineering Division of 
the Mechanical Laboratories. 

In 1936 he became assistant chief 
engineer of Plymouth Division . . . and 
in 1939 was staff assistant to the di- 
rector of research. 

From 1946 to 1952 he was chief en- 
gineer of the Research Section. It 
was during this period that Huebner 
initiated and carried through the work 
on the famous regenerative gas tur- 
bine, which made its first appearance 
in 1954. 


In 1952, as executive engineer of 


Chrysler’s Research Section and Mis- 
sile Branch, he was in charge of a 
guided missile project which US. 
Army Ordnance had assigned to Chrys- 
ler. When this Section was made part 
of the defense group, he became 
Chrysler’s chief engineer in charge 
of research, the position he now holds. 

Huebner is curently chairman of the 
Automotive Council of SAE Technical 
Board, and president and chairman of 
the Board of Coordinating Research 
Council. He has served on SAE’s 
Passenger Car Activity Committee, and 
in 1958 was general chairman of the 
1958 Passenger Car Meeting in De- 
troit. 

Huebner is receiving the cash award 
and certificate from E. P. Lamb, as 
chairman of the L. Ray Buckendale 
Lecture Board which selected him. 
Other members of the Board were D. J. 
LaBelle, P. H. Pretz, R. C. Norris, and 
®. F. Petsch. 


George }. Huebner, Jr. 





with the three Boards through which 
the SAE Board of Directors will now 
administer a major port of the SAE 
program. 

Since two of these three Boards — 
the Engineering Activity Board and 
the Sections Board—are only now 
coming into official being, these cur- 
rent Guideposts find the Publication 
Committee primarily concerned with: 


e Creating environment in which 
mutually effective operational proce- 
dures can be evolved from mutual ap- 
proach to specific problems, and 

e Suggesting to the Boards in their 
formative period specific lines of ap- 
proach to problems which the Publi- 
cation Committee already recognizes 
as existent. 


Already, meetings of Publication 
Committee personnel with representa- 
tives of the newly appointed Publica- 
tions Advisory Committee of the En- 
gineering Activity Board have taken 
practical steps forward within the 
framework of these Guideposts’ ob- 
jectives. Similar interchange of ideas 
and plans is contemplated with the 
Publications Advisory Committee of 
the Sections Board and with the al- 
ready existing Publication Policy Com- 
mittee of the Technical Board. The 
Publication Committee recognizes the 
vital importance of close Committee 
and staff liaison with these publica- 
tion-oriented groups which will be ad- 
vising their respective Boards about 
development and evaluation of tech- 
nical material before it is made avail- 
able to agencies of the Publication 
Committee. 

The Publication Committee has 
promised the SAE Board of Directors 
that it will review these currently-ap- 
proved “Publication Policies and Op- 
erating Guideposts” every year in the 
period immediately ahead. It aims to 
effect continuous modification of its 
Suggested procedures in the light of 
experience evolving from contact with 
all of the new groupings of SAE ad- 
ministrative and technical committees 
under the Constitution which has just 
taken effect. Copies of these current 
“Guideposts” are available to any 
SAE member interested. Send your 
request to: “Literature,” Society of 
Automotive Engineers, Inc., 485 Lex- 
ington Ave., New York 17, N. Y. 


SPARKS... 


from Mid-West Regional 


Section Officer Conference. 


UGGESTIONS of “How Better to 

Serve Section Members” — theme 
of SAE’s 2nd Regional Section Officer 
Conference — included: 


e Increased communications among 
Sections 

e Development of top-quality papers 

e Getting the “Stay-at-homer” to be- 
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come a “getter-outer”’ 

e Slanting the year’s programs to- 
wards members’ major interests 
—jinterspersing with papers for 
the more technically selective 

e Contacting the hard-to-reach 
members 

e Post-meeting social 
the “dinner-skippers” 

eA “round-robin” among neighbor- 
ing Sections for the signing up of 
a good speaker on consecutive 
dates 


periods for 


Chicago was the scene of the Con- 
ference; Oct. 28 the date. Sections 
Board Chairman W. F. Ford called the 
Conference — Sections Board Chair- 
man P. J. Sperry was Conference 
leader. 

Ten Sections participauted in the 
Conference; Central Illinois with three 
Governing Board members; Chicago 
with four; Fort Wayne with three; 
Indiana with two; Milwaukee with 
four; Rockford-Beloit with two; Twin 
City with two; and Metropolitan, Bal- 
timore, and Cleveland with one guest 
representative each. 


Youll... 


be interested to know... 


“WHERE ELSE CAN YOU GET SO 
MUCH for the price of a 4¢ stamp?,” 
Texas Section Chairman H. P. Warren 
asked recently when writing to his 
Section members about the SAE Place- 
ment Service. Telling of the many 
advantages of the Placement Service, 
he brought out that: 

On writing to SAE Headquarters, the 
job seeker will receive a registration 
form (which is kept confidential) and 
a summary-of-experience card to fill 
out and return. A digest of his experi- 
ence will be listed by number for three 
months in the Men Available Bulletin 
which is circulated among 800 com- 
panies. In addition, through the Po- 
sitions Available Bulletin, he will re- 
ceive each month descriptions of from 
50 to 100 new job openings. Complete 
anonymity will be maintained through- 
out — until contact is made with the 
employer. 


125 FUTURE ENGINEERS turned out 
for Student’s Night at the recent SAE 
National Aeronautic Meeting in Los 
Angeles. They looked over the engi- 
neering displays, asked questions, then 
gathered to hear speakers from Lock- 
heed, Douglas, and Northrop talk on 
potentials, problems, and prospects in 
the air and spacecraft industry. 


TEXAS SECTION’S recent Annual 
Auto Air Conditioning Forum — the 
sixth one held — brought several hun- 
dred to two-days of jam-packed ses- 
sions. It attracted so many, reported 
Section Chairman Pat Warren, that 


local Board members serving as regis- 
trars were hard pressed to process all 
the registrants in time for the sessions. 


FOX VALLEY AREA MEETINGS 
have been added to Chicago Section’s 
schedule. In November, as a matter of 
fact, the Section held three separate 
meetings, on three different subjects, 
in three different cities— the 16th in 
South Bend; the 17th in Chicago; and 
the 18th in St. Charles, Ill., in the Fox 
Valley area. 


PETER COOPER, when he conveyed, 
nearly 100 years ago, the Deed of Trust 
for New York City’s now-famous edu- 
cational institution, The Cooper Union, 
accompanied it by a remarkable letter. 
A copy of this letter has come to SAE 
through G. Walker Gilmer, who was 
the Society’s official representative at 
Cooper Union’s recent Centennial Con- 
vocation. Two paragraphs give 
clearly the “flavor” of this unusual 
document: 

“The great objective I wish to ac- 
complish by the establishment of an 
institution devoted to the advance- 
ment of science and art,” Peter 
Cooper wrote in 1859, “is to open the 
volume of nature by the light of 
truth —so unveiling the laws and 
methods of Diety that the young may 
see the beauties of creation, enjoy 
its blessings, and learn to love the 
Being ‘from whom cometh every 
perfect gift.’ 

“My feelings, my desires, my hopes 
embrace humanity throughout the 
world; and, if it were in my power, I 
would bring all mankind to see and 
feel that there is an Almighty power 
and beauty in goodness. I would 
gladly show to all that goodness rises 
in every possible degree from the 
smallest act of kindness up to the 
Infinite of all good.” 


SAE in tHe NEWS 


U. S. NEWS & WORLD REPORT (Dec. 
7) told of the appointment as comp- 
troller of the Defense Department of 
Franklin B. Lincoln, Jr., whose law 
firm, Lundgren, Lincoln & McDaniel, is 
legal counsel for the SAE. 

Lincoln’s appointment to the post of 
Assistant Secretary of Defense — 
comptroller of the Defense Depart- 
ment — was made by President Eisen- 
hower on Nov. 24. 

The announcement read in part: 

“After setting up his own law firm in 
1941 in New York City, Mr. Lincoln be- 
came counsel for a number of indus- 
trial groups, including the Society of 
Automotive engineers. 

“As the Pentagon’s comptroller, Mr. 
Lincoln will have the additional title of 
Assistant Secretary of Defense, a salary 
of $20,000 a year and vast authority to 
direct the course of U. S. defense spend- 
ing.” 
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cP New 


COOPERATIVE ENGINEERING PROGRAM 


Messinger Succeeds Reaser as A-9 Chairman 


BERNARD L. MESSINGER has been appointed chairman of SAE Committee A-9, 
Aero-Space Environmental Control Systems (formerly the Aircraft Air Conditioning 
Equipment Committee). He succeeds W. W. REASER who has headed A-9 for 16 
years. 

As manager of Lockheed’s Thermodynamics Department, Messinger directs the 
design of thermal systems for all types of Lockheed airplanes. This includes cabin 

j air conditioning and pressurization, ice protection systems, and the environmental 
Messinger control for mechanical and electrical equipment. 

With this to draw on, Messinger will guide several projects initiated during 
Reaser’s chairmanship. One noteworthy project is the new Aero-Space Thermo- 
dynamics Manual which will be published next month. Described by Equipment 
Division Chairman P. H. Jones, North American Aviation, as “unique and of great 
potential value to industry’, this 800-900 page volume has three basic sections: En- 
gineering fundamentals, thermo physical property, and application. 

Other projects include a current investigation by A-9’s new Subcommittee on Ad- 
vance Systems for Manned and Unmanned Space and Airborne Vehicles. In addi- 
tion, a report on the latest state-of-the-art in equipment cooling is being developed. 

As Reaser turns the A-9 chairmanship over to Messinger, he is chief of the Air 
Conditioning Section of Douglas’ Transport Aircraft Engineering Department. As 
such, he has design and administrative responsibilities for cabin pressurization, air 
conditioning, oxygen systems, windshield rain removal, and aircraft ice protection 
systems. 

Both Reason and Messinger are patent holders. 


CRC Releases 
Twenty New Reports 


HE following Coordinating Research 

Council reports have been released 
for distribution and are available from 
SAE Special Publications Department. 

(This is a complete list of CRC re- 
ports released since publication of the 
listing on page 105 of the October, 1958, 
SAE Journal.) 


Aviation Fuels 
Thermal Stability 
CRC 333 — “Fuel Thermal Stability 


Exchange Program” 
See CRC 336 under Equipment 


THE PRIME OBJECTIVE of SAE Committee GSE-1 on Military Support Equipment is to promote Diesel Fuels 

technical understanding between designers and users of aircraft and missile support equipment. i ‘ f 
Shown at GSE-1’s seventh meeting in San Francisco are: From left: R. M. McClure, North . CRC ees gage eee 
American Aviation: Chairman R. A. Taylor, Convair Astronautics, General Dynamics: R. D. Kelly, ‘Stics—AIgnition Delay Bomb — —_ 
United Air Lines; Vice Chairman R. G. Lohmann, Grumman Aircraft Engrg. Corp.; L. B. Hanson, Plementary and Final Progress Report 
Pratt and Whitney Aircraft. CRC 339— ‘Test Techniques for 
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Conducting Full-Scale Railroad Diesel 
Locomotive Tests” 


CRC 341—‘“Navy-CRC Barge Stor- 
age Program” 


Equipment 


CRC 322 — “Techniques for the Con- 
tinuous Analysis of Engine Exhaust 
Gas” 

CRC 323 — “Comprehensive Exhaust 
Gas Field Survey — Los Angeles — No- 
vember--December, 1956” 

CRC 324—“A Progress Report on 
the Effects of Engine Operating Vari- 
ables on the Composition of Automotive 
Exhaust Gases” 


CRC 336 “Evaluation of CRC 
Luminometer” (Contains Research 
Technique for Operation of CRC Lu- 
minometer —CRC Designation E-19- 
559 


Lubricants 


Gear Oils 


CRC 316—“Album of Reference 
Photographs — Gear Tooth Condition” 


CRC 330—‘“Development of Re- 
search Technique for Determining 
Load-Carrying and Extreme-Pressure 
Characteristics of Universal Gear Lu- 
bricants in Axles Under Conditions of 
High Speed and Shock Loading” 


Motor Engines Oils 


CRC 301 — “Development of CLR Oil 
Test Engine” 

CRC 335—‘“Development of Re- 
search Technique for Study of the Oxi- 
dation Characteristics of Crankcase 
Oils in the CLR Oil Test Engine — 
Programs 3 through 9” (Contains Re- 
search Technique for Study of the Oxi- 
dation Characteristics of Crankcase 


OF 


THE NEW SAE SPARK PLUG RATING ENGINE is being standardized 
by a Panel of the Ignition Research Committee's Piston Ignition Sub- 


committee. 
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Shown at a recent meeting are: (Seated from left) E. L. 
Frost, B. G. Corp.; T. Tognola, Bendix Aviation’s Scintilla Division; 
M. Paulovich, Aero Engine Lab.. NAMC; Panel Chairman A. H. Zoll, 
Wright Aeronautical Division; R. W. Paton, Champion Spark Plug Co. 


Oils in the CLR Oil Test Engine — 
CRC Designation L-38-559) 


Motor Fuels 
Engine Varnish and Sludge 


CRC 338 — “Three Oils in Stop-and- 
Go Field Service — CRC-Ordnance 
Aberdeen Fleet Test” 


Exhaust Gas 


See CRC 322, 323, and 324 under 
Equipment 


Storage Stability 


CRC 325 — “Phases IV and V — Sta- 
tionary Engine Tests Run at Southwest 
Research Institute, Gasoline Storage 
Stability Auxiliary Engine Program”’ 

CRC 326 — “Phase VIII — Lead Pre- 
cipitate Test, Stationary Engine Tests 
Run at Southwest Research Institute, 
Gasoline Storage Stability Auxiliary 
Engine Program” 


Detonation — Full Scale 


CRC 329 — “Accuracy of Road Rat- 
ing Techniques Established by 1952, 
1953, and 1954 Rating Programs” 

CRC 331—‘“Octane Number Re- 
quirement Survey — 1957” (Contains 
Research Technique for Determination 
of Octane Number Requirements of 
Passenger Cars Over the Operating 
Speed Range—CRC Designation E- 
15-758.) 

CRC 334—“Analysis of the 1957 
Road Rating Exchange Data” 

CRC 337—‘“Octane Number Re- 
quirement Survey — 1958” (Contains 
Research Technique for Determination 
of Octane Number Requirements of 
Passenger Cars Over the Operating 
Speed Range—CRC Designation E- 
15-1258) 

CRC 340—‘“Analysis of the 1958 
Road Rating Exchange Data” 


The 1960 SAE Handbook... 


. with 18% of its technical content 
either new or revised, is now available 


from SAE Headquarters. 


Standard Engine Sought 
For Rating Spark Plugs 


IDE variations in the rating of spark 

plugs are behind the development 
of the new SAE Spark Plug Rating En- 
gine*. Now being modified by a Panel 
of the Ignition Research Committee’s 
Piston Ignition Subcommittee, the en- 
gine will provide a common meeting 
ground for manufacturer and user 
alike. 

Modification and standardization of 
components such as cylinder heads, 
thermocouples, pistons, and compres- 
sors were among the topics discussed 
at a Panel meeting held November 18 
at SAE Headquarters. 

According to Panel Chairman A. H. 
Zoll, Wright Aeronautical Division, a 
manual is being prepared which will 
recommend parts and accessories for 
the new test- engine. Concurrently, 
another Panel, under the chairmanship 
of M. Paulovich, U. S. Navy Air Mate- 
rial Center, is looking for standard 
spark plugs for calibrating the new 
test engine. 


* Originally and developed 


Ethy! Corp 


designed 


Standing from left: H. E. Jackson, Bureau of Naval Weapons RAPP 
323; J. F. Elwell, Electric Auto-Lite Co.; F. P. Glazier, Labeco; W. C. 
Cole, A. C. Spark Plug Division, GMC; W. R. Houser, A. C. Spark Plug 
Division, GMC; H. N. Ott, Aero Engine Lab., NAMC; and L. R. Lentz, 
Champion Spark Plug Co. 
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MESSAGE FROM 
1959 SAE PRESIDENT 
LEONARD RAYMOND 


The year 1959 may well be called a year of transition for SAE. The results of our change 
in organization and method of operation already are beginning to show themselves in a new 
vitality and freshness of viewpoint, but the major gains will be forthcoming in the future 
with growing benefits for all members from increased Flexibility, Continuity, and Participation. 

In addition, increased strength is being achieved through blending knowledgeable senior 
members with younger members of outstanding potential. Our Junior members give every 
evidence of being more sophisticated technically than were our older members at the same 
stage of their careers. This augurs well for SAE as a technical society, but it also means 
that SAE must continue to be the kind of do-it-yourself society which will be increasingly 
attractive to the Juniors. 

Since SAE’s primary reason for being is the development and distribution of good and 
useful information in our members’ areas of interest, a major effort is under way to improve 
the quality of the technical information which our members produce and share. Many mem- 
bers and numerous groups in SAE have been taking a leading role in this program which 
will be further encouraged by the new Engineering Activity Board and the new Sections Board. 

My travels have indicated that SAE has outstanding ability to attract men of good will. 
This is vital since much of our progress will continue to stem directly from individual initia- 
tive at the grass roots and all other levels of the Society. While SAE is a community of re- 
lated interests, a primary source of its strength lies in the diversity of viewpoints of ts mem- 
bers coupled with the ability of men with diverse viewpoints to work together cooperatively 
to benefit its members, industry, and our government. 

Our National and Section meetings, during 1959, have given eloquent testimony to the 
impressive vitality of SAE. Moreover, visits to numerous plants in connection with Section 
visits this year have brought repeated proof of the great esteem in which industry holds SAE. 

All of us can look for greater opportunities for service and satisfaction in SAE. 

I would like to express my deep gratitude to every member and to our most exceptional 
staff for making this such a fine year for SAE and such a good one in which to be President. 


Lewert 2 
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TOOLING UP FOR TOMORROW 


sh 


TOOLING UP FOR TOMORROW 


1960 marks the start of a new era for SAE .. . an era rife with challenge and 
opportunity. 1959 was the threshhold to the new era . . . the year SAE equipped 
itself with a basic kit of tools to face the future with competency and assurance. 

In °59, firm plans for the future evolved from review, reappraisal, and 
revamping of time-tested SAE principles plus the addition of pretested new 
concepts. 

Scores of committees and hundreds of members helped set the stage for the 
curtain about to go up on SAE’s Planning for Progress reorganization. Product 
of more than three years’ development and study, the reorganization gives 
promise of equipping SAE to serve better the changing and growing technical 
information requirements of its members. 

Major retooling of the year was amendment of the SAE Constitution, ap- 
proved last March by the membership, and the resultant By-Law changes. The 
amended Constitution and By-Laws — and the reorganization they encompass 

become effective in January, 1960. 

Search for greater clarification of SAE’s proper scope of activity was brought 
to fruition in 1959 by the Council’s Committee on Interpretation of the Society's 
Constitutional Areas of Operation. This Committee generated a new By-Law, 
approved in September by Council, which further amplifies the SAE’s object, 
as spelled out in the Constitution. It also authored “Guides to Constitutional 
Areas of Operation in SAE” to equip the Board of Directors with a practical 
set of criteria for evaluating the contribution of proposed activities to the Society’s 
object. 


PROGRESS PLANS 
LAUNCHED IN ‘59 


W. H. GRAVES J. H. DUNN G. A. DELANEY J. H. DITTFACH T. L. SWANSEN 
Chairman Chairman Chairman Chairman Chairman 
Public Relations Committee Membership Committee Constitution Committee Placement Committee Publication Committee 


JANUARY, 1960 





COUNCIL SHARI 
FOCUS ON POL 


R. H. ISBRANDT 
Chairman 
Technical Board 


ch 
c™ 
iT 


W. F. FORD 
Chairman 
Sections Committee 


TOOLING UP FOR TOMORROW 


Clarification and definition of SAE’s philosophies, policies, and traditions 
in 1959 are also exemplified by Council’s Policy Statement on the question of 
multiplicity of meetings. In reply to the comment that engineering societies 
hold “too many meetings,’ SAE Vice-President W. C. Heath presented a state- 
ment outlining the SAE point of view. Adopted by Council as SAE policy, the 
statement says that the Society has an obligation to its more than 23,000 mem- 
bers and 5,000 enrolled students to furnish the most effective and useful technical 
information the Society can produce. The services SAE renders are determined 
by the members themselves. SAE operates on the premise that its member- 
planners determine the technical information needs of the membership and plan 
those services — including meetings, papers, and publications — designed to 
serve best the membership’s technical interests. 

Council also saw need for a more succinct and better-defined statement of 
its relationships with the Coordinating Research Council . . . and set in motion 
such a project. CRC is sustained by both SAE and the American Petroleum 
Institute. 

Growing interest of SAE members in world-wide engineering activities has 
brought about SAE participation in international meetings. In 1959 SAE took 
part in the Fifth World Petroleum Congress, held in New York, exposing the 
Society to an international audience of petroleum technologists and engineers. 

Council action also set the stage for SAE participation in other international 
events. SAE representation was appointed to the committee planning the 
program for the 1961 International Heat Transfer Conference, to be held at 
the University of Colorado. Council also agreed to help FISITA, a federation 
of European automotive engineering societies, to attract participation from 
American engineers in the technical program of the 1960 International FISITA 


Congress in The Hague. 


E. P. WHITE A. T. COLWELL A. 0. WILLEY 
Chairman Chairman Chairman 
Student Committee Finance Committee ° Meetings Committee 
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QUALITY IS KEY TARGET 
IN INFORMATION DEVELOPMENT 






The flow of technical information, designed to fill the needs and 
interests of SAE members, has expanded and improved in quality 
during the retooling program resulting from approval of the Planning 
for Progress proposal. 

The information development groups have remained constantly 
alert to the major problems facing SAE members in their daily assign- 
ments. The 12 Professional Activity Committees and the 7 Presi- 
dential Advisory Committees have arranged for dissemination of in- 
formation, focusing on today’s dynamic developments and, simulta- 
neously, projecting tomorrow’s trends. 351 technical papers were 
presented at 127 National Meetings sessions, and 40 panel sessions 
were devoted to round-table discussions of specific topics. Additional 
specialized areas have been featured in the SAE Journal. 

The Engineering Activity Board, set up as a committee of the 1959 
Council and which comes into formal being in 1960, has taken steps 
to assure that the development of information proceeds without in- 
terruption. 15 Engineering Activity Committees, established by EAB, 
will be concerned with the spheres of engineering interest to SAE 
members. The areas formerly covered by several of the Presidential 
Advisory Committees were assigned to existing Activity Committees, 
in accordance with recommendations submitted by the Presidential 
Advisors and approved by Council. So that the Activity Committees 
will be ready to assume their responsibilities in January, 1960, EAB 
members, designated as Sponsors, have assisted in establishing the 
membership of the committees. 

In addition, the EAB has appointed a special committee to review 
the technical areas of interest to members of the Society and to 
recommend those changes in the Activity Committee structure that 
may be necessary to provide for continued comprehensive technical 
coverage. 

With the assistance and encouragement of President Raymond, the 
Activity Committees have placed increased emphasis on the methods 
of improving the quality of papers. The EAB, desiring to maintain 
a high level of quality, has established a Publications Advisory Com- 
mittee. It will assist the EAB in developing and administering policies 
and procedures relating to evaluation and release for publication the 
technical material emanating from the committees of the EAB. 
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NATIONAL MEETINGS DEMAND LONG-RANGE PLANNING 


SAE National Meetings, one of the outlets for disseminating tech- 
nical information, served in excess of 15,000 SAE members and guests 
during 1959. The 11 National Meetings, several of which were held 
concurrently, concentrated on specific segments of the SAE family of 
related interests. 

Recognizing the needs for long-range planning of meetings facilities, 
the SAE Meetings Committee obtained Council approval of National 
Meetings schedules for 1960, 1961, and 1962. Of major significance 
is the relocation of the SAE Summer Meeting, to Chicago, in 1960. 

The Engineering Activity Board, preparing itself to assume responsi- 
bility for all SAE National Meetings, appointed a National Meetings 
Planning Committee. The Committee’s objective is “to develop and 
recommend a schedule of National Meetings for the Society, covering 
the subject areas, participating groups, time, and place of each 
meeting.” 

In addition, the EAB has requested the Committee to analyze the 
National Meetings’ pattern and develop a long-range program to 
assure an integrated schedule of National Meetings, better coordina- 
tion of the groups involved, more unified meetings, more efficient use 


of members’ time and talents, and effective use of the dollars available. 


ENGINEERING DISPLAYS COMPLEMENT TECHNICAL PROGRAMS 


In conjunction with 4 major National Meetings of the Society, 280 
exhibitors, using 377 booths, provided the latest engineering develop- 
ments, materials, and processes in visual displays, tailored to comple- 
ment the technical programs. 

Exhibited at the 92-booth Annual Meeting Engineering Display 
were products, processes, techniques, and manufacturing methods of 
interest to all technical areas of the Society. 

In New York and Los Angeles, the Aeronautic Meetings Displays 
provided 128 exhibits of late engineering developments in the rapidly 
moving aero-space technology. 

111 booths featuring engineering products used on off-highway 
vehicles were displayed at the Farm, Construction, and Industrial 
Machinery Meeting. 

The Engineering Activity Board, which assumes responsibility of 
displays in January, 1960, recognizes the need for developing firm 
policies governing displays. Accordingly, a Display Committee has 


been appointed to recommend policies, review financial aspects of 
displays, suggest what displays should be held, and assist in their 


administration. 
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PUBLICATIONS PLAN FOR 1960 ADVANCES 


Publication activity during 1959 involved tooling up for the future 
in almost every phase of operations and planning. 

Eastman Editorial Research surveys, now an integral part of SAE 
Journal development, continued to guide SAE Journal technical 
programs and editorial format toward maximum service to all members 
of the Society. 

A new “Publication Policies and Operating Guideposts” approved 
by SAE Council during 1959, emphasizes new Publication Committee 
responsibilities beginning with 1960. These grow out of a new By- 
Law which, in turn, developed from Planning for Progress proposals. 
The new responsibilities noted in the new “Guideposts” include re- 
sponsibility for form and quality of published material, processing 
material both editorially and mechanically, recommending prices at 
which publications are to be sold, and recommending advertising rates 
in SAE publications. 

The Committee, during 1959, began a searching study of how publi- 
cations’ service to members might be improved throughout the other- 
than-SAE Journal areas. So far, this has involved writing a statement 
of basic “philosophy” and clarified objective for the functions now 
performed by SAE Transactions and SAE Special Publications; con- 
ferences with the Publications Advisory Committee of the new Engi- 
neering Activity Board to insure coordination of policies and opera- 
tions; and experimental tests on new formats for preprints of meetings 
papers. 

Also, the Committee developed procedures for financial reporting by 
the Publications staff to the Committee, and began studies for long- 
term future publication programs. 

During the year 1959, SAE Journal maintained its full quota of 
technical articles and pages as in 1958, despite a large reduction in 
advertising income. SAE Transactions was issued with 75 papers 
reprinted in full in 1959 as opposed to 61 in 1958. The volume of 
material in the 1959 SAE Handbook was increased, while the number 
of pages was decreased, as a result of a complete re-editing and resetting 
of all its type. SAE Special Publications continued to increase its 
volume of sales . . . and laid plans for even greater expansion in 1960 
both in distribution of preprints, of technical committee reports, and 
of other special publications. 
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MEMBERSHIP PROGRAM GEARED FOR ACTION 


Preliminary steps were taken to ready the Membership Committee organization 
to function effectively under the Society’s new Constitution. Its work will coordinate 
closely with the Sections Board, Engineering Activity Board, and Technical Board to 
develop membership in areas represented by the Boards. 

Although the trend in new applications for membership was downward at the start 
of the 1958-1959 fiscal year, it began to show strength in the closing months. Never- 


ay _ theless, the total, 2,143, fell behind last year’s figure of 2,196. There was an over-all 


MEMBERSHIP 
ALL-TIME HIGH gain (158) in total membership, with the closing count 23,640, an all-time high for 


the Society. Names of all newly elected members, as well as of applicants for member- 
ship, are published in the SAE Journal. 
As a part of the membership development program, a display was designed for 
National Meetings. Membership folders were updated and new folders prepared to 
depict advantages of membership for engineers in the Fuels and Lubricants, Trans- 
portation and Maintenance, and Farm, Industrial, and Construction Machinery in- 
dustries. Both Activity, Section, and Group Membership Committees contributed 
strongly to the membership development program. 
The Membership Grading Committee, during the past year, reviewed 1,465 new 
applications and 649 applications for grade transfer. In addition, 466 former SAE 
Enrolled Students were recommended for election on the basis of their graduation 
from engineering courses in approved schools. 
ANDIDATES SCREENED Seventy-two applicants were not judged eligible for election to membership, largely 
FOR QUALIFICATIONS at ee i a : 
because of insufficient technical training and/or experience. 

The Membership Grading Committee recommended that the Council add specific 
courses to its list of engineering school courses from which SAE may accept students 
as SAE Enrolled Students. These courses are in addition to those accredited by the 
Engineering Council for Professional Development and those having previous Coun- 
cil approval. 

In addition, the Membership Grading Committee is reviewing its Guideposts and 
Procedures for grading applications and for recommending addition of schools to 


the SAE approved list. 


MEMBERSHIP DISPLAY 
STIMULATES INTEREST 








‘Q. 
A:€ 


TOOLING UP FOR TOMORROW 





NEW PLAN PAVES WAY FOR 
IMPROVED SECTIONS OPERATIONS 


Launching of the Sections Board (which comes into formal being in 1960) as a 
committee of the Council was a major stride in readying the administration of local 
SAE units for the Society’s new organization. Steps taken to assure a smooth transi- 
tion of Section, Group, and Student activities into the new format include organiza- 
tion of committees and pre-planning in important areas. 

The new pattern has provided two Conferences for Section officers; one held in 
Vancouver, in conjunction with the Society’s West Coast Meeting, and the second in 
Chicago at the time of the Society’s Diesel Engine, Transportation, and Fuels and 
Lubricants Meetings. 

In its final year as a committee of the Council, the Sections Committee Executive 
Committee made a number of recommendations which resulted in Council actions. 
Among them: 

1. Recognition of two new SAE Sections; Fort Wayne and Rockford-Beloit. 

2. Acceptance of “Ontario Section” as a new name for the former “Canadian 

Section.” 

3. Extension of Chicago Section territory to include the Indiana County of Elkhart; 
of Williamsport Group territory to include the Pennsylvania County of Clear- 
field. 

Authority for the Northern California Section to affiliate with the Santa Clara 
Valley Engineers’ Club on behalf of its South Bay Division. 


). Annual recognition of existing SAE Groups. 


6. Extension of Section affiliations with local organizations. 


A study of the financing and financial operation of Sections has been launched. 
This will be continued under the auspices of the Sections Board. 
A special committee of the Council has initiated studies on merits of establishing 


local units of the Society overseas. 


ADD TO STUDENT BRANCHES 


Recognition of the SAE Student organization at Ecole Polytechnique brought the 
number of active SAE Student Branches to 55. Several of 14 informal clubs should 
become Student Branches during 1960. 

SAE Student Enrollment dropped approximately eight per cent to 4,394. This 
results, at least in part, from over-all decrease in undergraduate engineering enroll- 
ment. 

Up to September 30, 1959, there were 416 graduating Enrolled Students who are 
continuing their SAE affiliations as members of the Society, compared with 371 last 
year. 

In recognition of cooperation received from engineering school faculties, Council 
has approved presentation of recognition plaques to SAE Student Branch Faculty Ad- 
visors. The Council also has waived registration fees for faculty members at National 
Meetings. 

Council also extended, from September 30 to March 31 following graduation, the 
ultimate date a former SAE Enrolled Student may apply for membership with his 
initiation fee waived and first year’s dues held to $10. 
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PLACEMENT SERVICE AIMS HELP AT ALL MEMBER LEVELS 


B. B. BACHMAN 


Treasurer 


The Placement Service was asked by employers to fill 620 positions — but 


only 61 SAE members were looking for new fields to conquer as the fiscal year 
ended. Furthermore, this salutary state of affairs has existed for some years now. 
Members interested should contact Headquarters. 

OLDER MEMBERS may want a listing in the CONSULTANTS BULLE- 
TIN. 

ENROLLED STUDENTS are being offered an opportunity to list their 
requirements in the SAE Journal. Prospective graduates seeking permanent 
connections had their listing in the December, 1959, issue. Those seeking summer 
jobs will appear in February, 1960. 

In addition to its regular operating features, the Placement Service offers a 
brief pamphlet entitled, “How to Get Your Job,” to any member on request. 
It gives tips on “the techniques of selling yourself.” The Service is free to 
member and employer alike and is operated on a confidential basis. 


THE FINANCIAL RECORD 


The Society's financial record for the 1958-59 Fiscal Year showed an over-all 
black figure of $58,000. This included favorable results obtained by the SAE 
Cooperative Engineering Program, which had its most successful year in getting 
industry financial support. It also included income from investments which both 
the Finance Committee and the Council view as being an integral part of the 
SAE General Reserves — to be reinvested and not to be spent for current operat- 
ing needs. 

Considering only the operating results, the Member Service area was in the 
red for the 12 months ended September 30, 1959. 

The SAE Finance Committee has seen the trend in this direction for some 
time and has been studying ways and means for establishing a sound, long-range 
program for the Society’s financial health. Recent discussions of the Committee's 
findings indicate that some definite conclusions should soon be forthcoming. 

In the meantime, SAE Reserves of $1,115,000, which have been built up 
through the years, will insure the maintenance of member services at their 


current levels. 
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HASKINS & SELLS 


CERTIFIED PUBLIC ACCOUNTANTS TWO BROADWAY 
NEW YORK 4 


Society of Automotive Engineers, Inc.: 


We have examined the balance sheet of the Society of Automotive Engineers, Inc. as of September 30, 
1959 and the related statement of income and expenses, and general fund, for the year then ended. Our 
examination was made in accordance with generally accepted auditing standards, and accordingly included 
such tests of the accounting records and such other auditing procedures as we considered necessary in the 
circumstances 

In our opinion, the accompanying balance sheet and statement of income and expenses, and general fund, 
present fairly the financial position of the Society at September 30, 1959 and the results of its operations for 
the year then ended, in conformity with generally accepted accounting principles applied on a basis con- 
sistent with that of the preceding year. 


November 9. 1959 phase < WIR 
tS 


BALANCE SHEET 
September 30, 1959 


ASSETS LIABILITIES 


GENERAL CASH $ 303,090 ACCOUNTS PAYABLE $ 72,826 


RESTRICTED FUNDS: 
Cash (Including $13,484 
in Savings Banks) ; 
Securities (Market Value ee es a 
$20.853 91! Dues Received in Advance $ 309,847 
Journal Subscriptions 10,355 
RECEIVABLES (Less $2,616 Reserves) Treneeptions 7,235 
INVESTMENT FUNDS: Handbook 22,132 
Investments at Cost *1,140,913 Dinners and Displays 53,832 
Cash 7.095 Other 5,618 409,019 


Accrued Interest 5,158 1,153,166 


INVENTORIES (Principally at Cost 64,558 


FURNITURE & FIXTURES GENERAL FUND 1,115,188 
(Arbitrary Value) ‘ae <a eae 

PREPAID EXPENSES e 
TOTAL ____ $1,665,573 __ SER 


SECTION DUES PAYABLE 35,931 


RESTRICTED FUNDS 32,609 


MARKET VALUES AT SEPTEMBER 30, 1959 | MARKET _ ___ COST 


US Government Bonds $ 95,825 $ 119,311 
US Government Discount Bills 98,782 98,542 
Corporate Bonds 329,725 363,750 
Common Stocks 1,092,912 ; 559,310 

$1,617,244 $1,140,913 


JANUARY, 1960 





STATEMENT OF INCOME AND EXPENSES, AND GENERAL FUND 


For Year Ended September 30, 1959 


INCOME 


MEMBERSHIP 
Dues and Journal Subscriptions $525,413 
Initiation Fees 29,055 
Emblem Sales 1,761 


PUBLICATIONS 
Journal Sales 
Journal Advertising 
Handbook Sales 
Handbook Advertising 
Transactions Sales 
Special Publications Sales 


NATIONAL MEETINGS 
Guest Registration Fees 
Dinners and Luncheons 
Displays 
Summer Meeting Registration Fees 


COOPERATIVE ENGINEERING PROGRAM 


Aeronautical Specifications, et Sales 
Industry Contributions 


INVESTMENTS 


Interest 
Dividends 


CASH DISCOUNTS EARNED 


TOTAL INCOME 


EXPENSES 
SECTIONS AND MEMBERSHIP 


Sections Department 

Sections Dues and Appropriations 
Membership and Student Departments 
Miscellaneous Membership Expenses 


WESTERN BRANCH OFFICE 


PUBLICATIONS 
Journal—Production and Mailing—Editorial 
Roster (13th Journal Issue 
Journal Advertising 
Handbook—Production and Mailing 
Handbook Advertising 
Transactions—Production and Mailing 
Special Publications 

FORWARD 


556,229 


181,806 


386,143 


41,358 


2,105 


$1,914,412 


$ 171,310 


32,740 


690,710 
$ 894,760 
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INCOME AND EXPENSES, AND GENERAL FUND 


TOTAL INCOME—(FORWARD) 


EXPENSES— (FORWARD) 


NATIONAL MEETINGS OPERATIONS 


Meetings Operations Department 
Meetings 

Dinners and Luncheons 

Displays 


ENGINEERING ACTIVITY 
Salaries and Expenses 
Meetings Programs 


Professional Activity Committees 
Awards 


COOPERATIVE ENGINEERING PROGRAM 
Aeronautical Specifications, etc. 
Technical Committees 
Handbook Editorial Salaries and Expense 
CRC Appropriation 
Solicitation of Industry Contributions 
Publication Policy Committee 


GENERAL MANAGEMENT AND ADMINISTRATIVE 


General Management 

Council & Committees 

Administrative 

Service Departments 

Furniture and Fixtures 

Rent and Light 

Retirement Plan and other employee benefits 
Miscellaneous 


TOTAL EXPENSES 

Excess of Income over Expenses (before gain on sale of Investments 
Net gain on sale of Investments 

Excess of Income over Expenses 

General Fund at beginning of vear 


GENERAL FUND AT END OF YEAR 


$22,157 
33,670 
37,744 
34,585 


65,639 
21,218 
7,772 


338 


23,290 
168,658 
3,545 
25,500 
14,812 


2,066 


$1,914,412 
894,760 


128,156 


237,871 


500,650 


1,856,404 
58,008 
15,847 
73,855 

1,041,333 


$1,115,188 


Proration of General Management and Administrative Expenses to Divisions 


Expense 

To : Provation 
Sections and Membership 6 $ 63,082 
Western Branch Office 12,016 
Publications 51. 255,331 
National Meetings Operations 9.5 47,562 
Engineering Activity 35,045 
Cooperative Engineering Program a 87,614 


TOTALS 100.0% $500,650 
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Direct 
Expenses 

$ 171,310 
32.740 
690,710 
128,156 
94.967 
237,871 


$1,355,745 


Total 
$ 234,392 
44,756 
946,041 
175,718 
130,012 
325,485 


$1,856,404 





CEP SERVICES ENHANCED BY 
STREAMLINED TECHNICAL BOARD OPERATIONS 


The SAE Cooperative Engineering Program has been tooled up for the 
future, thanks to the completion during 1959 of the Technical Board’s reorgan- 
ization —- which was started 2 years ago. It established 4 administrative 
Councils having the authority to approve technical standards, reports, and 
recommendations emanating from SAE technical committees. The special 
talents represented in the membership of these Councils enable the Board to 
give knowledgeable and detailed attention to the diversified reports prepared by 
over 300 committees. 

In today’s fast changing technical environment, rapid technical information 
processing is the essence of success. This factor led the Board into its new 

NEW PROCEDURES operating structure. The valuable time saved in approving and publishing tech- 
Paes anew woore aia reports will enable Society members and industry to realize better service 
through the Board’s endeavors. In addition to delegating authority for approval 
of technical reports, the Board has authorized its 4 Councils to act judiciously 
and expeditiously in opening new projects or in completing projects. In all of 
this, the Board has maintained its prime responsibility of determining the Society’s 
relationship with outside technical organizations and will continue to act as a 
final court of review in matters requiring special discretionary judgment. 

1959 was a banner year in Technical Board accomplishments. Some of the 
outstanding values to industry in the year’s Board program include: 

1. SAE Test Code for Truck Air Brake Reservoirs: 

The SAE Brake Technical Committee has completed a Test Code for Truck 
Air Brake Reservoirs. This project was undertaken at the request of the Auto- 
mobile Manufacturers Association. 

2. SAE Lighting Standards: Revisions and major improvements in a num- 
ber of SAE Standards for lighting devices completed during the past year resulted 
in more effective lighting and safer driving. 

3. SAE Aero-Space Materials Specifications: A Rocket and Missile Panel of 
the Aero-Space Materials Specifications Division has been responsible for the 


development of approximately 50 materials specifications for rocket and missile 


usage, which are now in process toward publication. 

4. 24-Volt Tractor Headlamps: Tractor headlamps have been developed at 
industry's request to meet the requirements of higher speed earthmoving equip- 
ment. These will appear in the 1960 Handbook. 


Standards and Specifications 
developed by SAE Technical Committees 
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5. Aircraft and Missile Ground Support Equipment: 

With the help of the Society’s Ground Support Equipment Committee, the 
Air Force has issued a comprehensive Technical Information File which is being 
used by manufacturers as a reference handbook. 

6. Civil Aviation Using SAE Standards: Approximately 35 standards were 
published which the Federal Aviation Agency uses to establish the minimum 
safety requirements for aircraft instruments and components. Such documents 
cover altimeters, airspeed, turn and bank, climb indicators, automatic pilots, fire 
detectors, and carbon monoxide detectors. 

7. Military Service Bene fits: On behalf of industry, 45 technical recommenda- 
tions were transmitted to the Military Services aimed at improving technical 
content in Military Specifications and Standards. The Society has served as a 
technical arm of the Aerospace Industries Association in these endeavors. 

8. Winterization of Construction Machinery: At the request of the Army’s 
Corps of Engineers, the Construction and Industrial Machinery Technical Com- 
mittee established a committee to assist the military in the development of 
specifications and procedures for the winterization of construction and earth- 
moving equipment. Data have been compiled for new type cab arrangements 
which permit freer operating movement and observation, better heat distribution, 
and easier exit in the event of emergencies. 

9. Trailer Couplings: A joint subcommittee of the SAE Transportation and 
Maintenance Technical Committee and the Truck and Bus Technical Committee 
has been investigating various coupling problems encountered in truck, truck- 
tractor, and trailer combinations. Present plans are for the addition of materials 
specifications to the present SAE kingpin standard to accommodate gross vehicle 
weights up to 130,000 pounds and development of a standard on full trailer 
drawbar eyes. In addition, this group is investigating field problems encountered 


with lower kingpin couplings and kingpin installation. 

In a sense the Society has applied “automation” to its own processes gearing 
its organization to tomorrow’s technical needs. This allows industry to take full 
advantage of the Society's reservoir of services. The talents of more than 4,500 
engineers in industry have been made available through the Technical Board's 
programs in the best interest of the Society, its membership, the government 
and industry at large. 


are an integral part of product engineering in industry 
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REPORTS SERVE 
VARIED ENGINEERING NEEDS 


TOP ENGINEERS TACKLE 
CURRENT TECHNICAL PROBLEMS 





LEADING GROUPS 
HEAR PRESIDENT 


RAYMOND TELLS 
SAE STORY 


PRESIDENT TOURS EUROPE 
FOR SOCIETY 


“Long Live SAE And Its President!” 


This was the typical reaction to SAE President Leonard Raymond's 
recent visits to 8 engineering societies in Europe and to his other con- 
tacts in Holland, England, France, Italy, Germany, Sweden, Spain, 
and Portugal. 

Many SAE members in these countries attended the meetings of 
these societies at which President Raymond spoke. They expressed 
appreciation for having had an opportunity to meet and hear Mr. 
Raymond. 

The European visitations grew out of SAE President Raymond’s 
sensitivity to the need for closer relationships with engineers residing 
overseas. 

In his 1959 European Tour as “SAE Ambassador of Good Will,” 
he spoke before the following European technical societies: Motor 
Technisch Colloquium, Holland; Associazione Tecnica Automobile, 
Italy; Societe des Ingenieurs de Automobile and Institut Francais 
du Petrole, France; Institution of Mechanical Engineers, Automobile 
Division, and Institute of Petroleum, England; Verein Deutscher 
Ingenieure, Germany; and the Mechanical Branch of the Swedish 


Society of Engineers and Architects, Sweden. 

Typical of the technical papers our President was called upon to 
deliver was one he gave before the Institution of Mechanical Engineers 
entitled, “Engineering Challenge to American Automotive and Petro- 


leum Research.” 

President Raymond’s appearance before a European audience pro- 
vided a clearer understanding of the Society’s objectives . . . its current 
aims .. . and achievements to date. 

The reception accorded to the SAE President during his trip abroad 
is a real tribute to him — to his personal warmth and friendliness, his 
understanding of technical areas that transcends national boundaries, 
and his physical and mental stamina in keeping pace with a rigorous 
schedule of visits, meetings, and formal receptions. 

Accompanied by his charming wife, SAE President Raymond looked 
toward this recent trip as a steppingstone toward cementing closer 
ties among engineers throughout the world. 

Upon his return, Mr. Raymond reported that language differences 
did not present any communication barrier when meeting with engi- 
neers in foreign countries on common ground to exchange and share 


engineering knowledge. 
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ROBERT M. CRITCHFIELD retired 
December 1 as vice-president and di- 
rector of Process Development Staff, 
General Motors Corp. Critchfield was 
named to this position in 1956 after 
serving as general manager of Pontiac 
Motor Division, for four years during 
which a number of engineering and 
styling advances were incorporated into 
Pontiac motor cars. 

Critchfield joined General Motors in 
1921 as engineer at Delco-Remy Di- 
vision (then known as Remy Electric 
Division). He became chief engineer 
of Delco-Remy in 1936. 

Under Critchfield’s direction, many 
World War II aircraft electrical de- 
vices, including automatic pilots, en- 
gine controls, generators, batteries and 
voltage regulators, were developed and 
put into production. 

In 1947 he was named Delco-Remy 
factory manager and in 1951 he became 
assistant general manager of GM's 
Allison Division. He continued in that 
position until 1952 when he became 
general manager of Pontiac. 


DR. MAURICE NELLES has joined 
American Electronics, Inc. to fill the 
newly created post of vice-president in 
charge of engineering. In this posi- 
tion he will direct the engineering 
planning for the corporation and its 
nine divisions. 

Previously Nelles was vice-president 
in charge of research and development 
and chairman of the corporate product 
planning committee of Crane, Co. He 
was also director of Hydro-Aire Co., 
division of Crane and director of Crane, 
Ltd. 

Prior to serving Crane, he was di- 
rector of research for Borg-Warner 
Corp., and director of diversification 
and research development for Tech- 
nicolor Corp. He has also served as 
professor and head of Aeronautical En- 
gineering Department at University of 
Southern California, manager of re- 
search at Allan Hancock Foundation, 
and professor and director of Engineer- 
ing Experiment Station at Pennsyl- 
vania State University. 
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ARTHUR E. MILLER has been 
elected to the Board of Directors of 
Scott Aviation Corp. Miller, director 
of research for the past five years, was 
previously chief engineer and has been 
with Scott Aviation for 16 years. He 
has been chairman of SAE Committee 
A-10 on Aircraft Oxygen Equipment 
for the past seven years. 


DONALD M. McGRATH has become 
vice-president and general manager of 
Hufford Corp. His previous position 
was plant manager for Solar Aircraft 
Co. McGrath is a member of the Aero- 
Space Council of the SAE Technical 
Board. 


PETER H. PONTA has been named 
to succeed J. F. Randall as director of 
manufacturing engineering for Ford 
Motor Co. In this capacity he will be 
responsible for industrial engineering, 
material handling engineering, ma- 
terial forming and assembly, machin- 
ing process, materials and equipment 
engineering, forward program and 
sourcing, and design and standards de- 
partments. He is also chairman of the 
company’s manufacturing standards 
committee. 

Ponta held several managerial posi- 
tions in Rouge manufacturing opera- 
tions before becoming general manager 
of the former Engine Division in 1957. 
In 1958 he was appointed general man- 
ager of the newly formed Engine and 
Foundry Division. 


J. F. RANDALL has been named 
manager of Ford Division’s expanded 
manufacturing engineering operations. 
In this position, he is responsible for 
process engineering, manufacturing 
standards, plant layout, and plant engi- 
neering departments. 

Randall joined Ford as an engineer- 
ing supervisor in 1946. He was named 
assistant director of the company’s 
manufacturing engineering office in 
1956 and became a director in 1957. 


LT. GENERAL JAMES H. DOO- 
LITTLE, chairman of the board at 
Space Technology Laboratories, Inc., 
and DR. ROBERT E. WILSON, retired 
chairman of board at Standard Oil Co., 
have been appointed to an advisory 
committee for the Atomic Energy Com- 
mission’s Plowshare Program. This 
program, which was initiated in 1957, 
involves the investigation of peaceful 
uses of nuclear explosives and is under 
the technical direction of the Lawrence 
Radiation Laboratory at Livermore, 
Calif. 


— continued — 


Miller 


Randall 





SAE MEMBERS 
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C. FAYETTE TAYLOR, professor of 
automotive engineering at M.I.T., is 
the author of “The Internal-Combus- 
tion Engine in Theory and Practice,” 
which will be published shortly. It is 
Volume I of a projected two-volume 
work, and covers thermodynamics, fluid 
flow, and performance. 

The volume makes available in con- 
venient form such useful data as: the 
generalized characteristics of constant- 
volume and limited-pressure ideal cy- 
cles, based on the thermodynamic 
characteristics of mixtures of air and 
petroleum fuel; the relation of actual 
engine cycles to the corresponding ideal 
fuel-air cycles; studies of air-capacity 
and fluid-flow characteristics of 4- 
stroke and 2-stroke engines; an ex- 
haustive study of engine friction; gen- 
eralized performance curves of different 
types of compressors; an analysis of 
the influence of cylinder size on engine 
characteristics; and methods of per- 
formance analysis and prediction, and 
typical generalized performance curves 
for various engine, compressor, and 
turbine combinations. 

Published jointly by John Wiley & 
Son, New York, and the Technology 
Press (M.1.T.), Cambridge, the 570- 


page volume costs about $16. 


Bremer 


Brownyer 


K. D. SMITH has retired from active 
employment with National-Standard 
Co. He had been vice-president of 
rubber and automotive relations, and 
will continue to serve in an advisory 
capacity. 

Smith has been associated with the 
rubber industry for 35 years and has 
been employed by Miller Rubber Co., 
Syracuse Rubber Co., Firestone Tire & 
Rubber Co., B. F. Goodrich Co., and 
National-Standard. He has been with 
National-Standard 15 years and was 
located in their Akron office. 

A pioneer in rubber chemistry, Smith 
is well known as a tire construction en- 
gineer and has written a number of 
papers on tire materials. He was in- 
strumental in the development of low 
pressure tires, and during World War 
II, served the U. S. Army Ordnance De- 
partment assigned to development of 
synthetic tires. 


FREDERICK O. HOSTERMAN, 
president and general manager of 
Weston Hydraulics, Ltd., was presented 
The Alumni Merit Award of Saint 
Louis University at the University’s 
Founders Day Celebration on Novem- 
ber 23. 

Recognized for many contributions 
to the engineering field, Hosterman is 
particularly well known in aviation 
circles for his work in control system 
design and applications and related 
hydraulic and pneumatic components. 

He is a past chairman of SAE Cali- 
fornia section and was an SAE director 
in 1956. From 1954 to 1957, he was a 
member of the Aircraft Advisory Com- 
mittee to the Assistant Secretary of De- 
fense for Research and Development. 
He has contributed to several technical 
journals and served for three years as 
advisory editor of Applied Hydraulics 
and Pneumatics magazine. 


FRANK E. BREMER, JR. has been 
appointed to the newly created position 
director of reliability and quality at 
the aircraft section of Bendix Prod- 
ucts Division, Bendix Aviation Corp. 
Bremer was field engineer in foreign 
and domestic service for Pan American 
Airways before he joined Bendix in 
1949. In 1953 he was appointed service 
manager for aircraft products at Ben- 
dix Products Division and later became 
quality manager of fuel systems, a po- 
sition he has held until his recent ap- 
pointment. 


ROBERT A. HITCH has been named 
vice-president of engineering, research 
and development for Highway Trailer 
Co. He will make his headquarters at 
Hazleton, Pa. where Highway Trailer 
is constructing an addititon to its plant 
to accommodate research and develop- 
ment activities. Previously he was di- 
rector of research and development for 
Highway Trailer. 


NELSON R. BROWNYER has been 
named to the newly created post of 
director of research and development 
for all divisions and subsidiaries of 
Rockwell-Standard Corp. Brownyer, a 
vice-president of the company, is an 
outstanding authority on heavy duty 
driving axles and power transmission 
systems. 

His most recent position was vice- 
president in charge of engineering of 
the Transmission and Axle Division, a 
post he has held since its creation in 
1957. Brownyer was an SAE director 
in 1953. 


KENNETH M. KOCH has been ap- 
pointed director of engineering for 
Transmission and Axle Division of 
Rockwell-Standard Corp. Koch's new 
position entails the direction of all en- 
gineering activities at the Division’s 
six plants. 

Koch joined Rockwell-Standard in 
1940 as junior engineer and has served 
them successively as application engi- 
neer, assistant chief engineer, and, 
prior to his recent appointment, assist- 
ant general sales manager. 


PAUL E. ALLEN, Beech Aircraft 
Corp. manager of quality control and 
customer service, has been elected na- 
tional chairman of the Aerospace In- 
dustries Association’s quality control 
committee for 1960. During the com- 
ing year he will also head AIA’s quality 
control panel working in liaison with 
the Department of Defense. 

HARVEY CHRISTEN, quality con- 
trol director of Lockheed Aircraft 
Corp., will succeed Paul E. Allen as vice 
chairman of AIA quality control com- 
mittee. 


FREDERIC C. WEYBURNE has been 
appointed assistant group executive of 
Bendix Aviation Corp. In this capacity 
he will be in charge of six manufactur- 
ing divisions. 

Weyburne joined the experimental 
engineering department of Bendix 
Brake Co. in 1926. In 1932 he was 
named original equipment sales man- 
ager of Marshall-Eclipse and became 
general manager of Marshall-Eclipse in 
1943. In 1955 he assumed additional 
duties as general manager of Bendix- 
Filter. Earlier this year he was named 
a director of Bendix-Westinghouse 
Automotive Air Brake Co. 


JOHN F. GORDON, president, Gen- 
eral Motors Corp., has announced a 
new GMC Division “to be composed 
mainly of scientific and engineering 
personnel” which will engage in “re- 
search and experimentation aimed to- 
ward the design and development of 
weapons systems and related activities. 
Name: Defense/Systems Division. 
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DR. AUGUSTUS B. KINZEL will be 
president of the Engineers Joint Coun- 
cil for 1960. He was elected at the 
November meeting of EJC’s board of 
directors. Kinzel is vice president, re- 
search, Union Carbide Corp. 


J. S. HARRIS, formerly manager of 
Shell Oil Co.’s aviation department, 
has been named manager of the newly 
formed products and commercial sales 
group in the company’s marketing 
organization. 

Harris joined Shell in 1930 and has 
served them subsequently as assistant 
to advertising manager, assistant to 
vice-president in charge of marketing, 
marketing district manager in Akron, 
state manager in charge of marketing 
operation in La. and Miss., and state 
manager in Fla. In 1942 he became 
assistant manager of aviation depart- 
ment and was named aviation manager 
in 1949. 


“W. H. ESSER has been named vice- 
president of Auto Crane Co. In this 
position he will act in the capacity of 
coordinator and will maintain liaison 
between the factory and field sales 
staffs. 

For the past thirty-one years Esser 
has served as transport manager for 
Shell Oil Co. He is past president of 
Petroleum Motor Transport Associa- 
tion, having served in this position 
three times. 


JOHN C. GUENTHER, formerly ex- 
ecutive assistant to general manager of 
Plymouth-De Soto-Valiant Division of 
Chrysler Corp., has been appointed to 
the staff of B. W. Bogan, vice-presi- 
dent, and will work on special assign- 
ments. 

Guenther joined Chrysler’s public re- 
lations department in 1952 and in 1953 
he became assistant director of techni- 
cal information for the Engineering 
Division. A year later he was named 
director of technical information. In 
1957 he became executive assistant to 
director of product planning, and in 
1958, executive assistant to general 
manager, Plymouth Division. 


WALTER UNTERBERG has been 
appointed manager of Thermal Power 
Section at Sundstrand Turbo Division 
of Sundstrand Corp. Previously he was 
supervisor of Thermodynamics Devel- 
opment Group with Marquardt Corp. 


WILLIAM MIKULAS has become 
chief engineer at Kelvinator Interna- 
tional Corp., Division of American 
Motors Corp. In this position he will 
coordinate the activity of overseas 
plants and licenses. Previously he 
served Curtiss-Wright Corp. as chief 
engineer at their South Bend Division. 
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JOHN W. PEEL, JR. has become 
government sales supervisor at Tide- 
water Oil Co. Peel joined Tidewater in 
1956 as technical service supervisor for 
their Los Angeles District and became 
sales supervisor for San Diego Market- 
ing Area in 1958. He served them as 
technical service supervisor from Au- 
gust 1959 until September when he was 
appointed to his present position. 


HAL A. LIVINGSTONE has been ap- 
pointed project engineer (classified) 
for the U. S. Naval Weapons Plant in 
Washington, D. C. Previously he was 
chief of contractor liaison section for 
Missile Track Division of Holloman 
Air Force Base in N. Mex. 


JAMES S. HURRELL has become 
design engineer at Bendix-Pacific Di- 
vision, Bendix Aviation Corp. Previ- 
ously he was engineer at Bendix Prod- 
ucts Division. 


W. E. CLEMENTS, previously man- 
ager of Parts Processing Corp., division 
of Rich Mfg. Corp., has become project 
engineer for Rich Mfg. Corp. In this 
capacity he will be on special assign- 
ments concerned with improvements, 
development, and research in the valve 
industry. The Parts Processing Corp. 
was sold out by Rich Mfg. Corp. and 
Clements was retained for the Rich 
Engineering Staff. 
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CALVIN J. WERNER has 
been named general manager 
of General Motors Corp.’s 
Truck & Coach Division. 

Werner began his career at 
GMC as toolmaker apprentice 
at Delco Products Division in 
1923 and remained with that 
division in various engineering 
and manufacturing capacities 
until January 1955, when he 
was appointed general man- 
ager of Moraine Products Di- 
vision. 

He received an electrical 
engineering degree in 1930 
from the University of Cin- 
cinnati, where he was a stu- 
dent while employed by Delco 
Products. 


CUTOUT 
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E. O. COOPER has been named na- 
tional director of aircraft service for 
Bendix Aviation Corp. Cooper, who 
helped prepare the airplanes used in 
many historic flights, including “The 
Spirit of St. Louis,” the ““Winnie Mae” 
and the “Question Mark’’, will direct 
servicing for the entire range of the 
corporation’s military and commercial 
aviation products. 

Cooper was named general manager 
of West Coast Sales and Service Divi- 
sion in 1957, and will continue to di- 
rect its activities in that position. He 
joined Pacific Airmotive Corp., which 
later became part of Bendix, in 1928 as 
service Manager, and in 1939 became 
service manager of Bendix West Coast 
Sales and Service Division. 


W. BLAKE DODDS has been ap- 
pointed vice-president and general 
manager of Perfect Circle Co., Ltd. 
Previously he was vice-president and 
assistant general manager. 


ERNEST H. WAGNER has become 
a partner with Wagner & Madison Co., 
producers of electric gaging and quality 
control equipment for industry. In his 
new position Wagner will contact qual- 
ity control people in industry through- 
out Michigan and the Toledo area. 
Previously he was sales engineer at 
Motch & Merryweather Machinery Co. 


— continued — 


NORMAN L. GEBHART has 
been named to succeed Calvin 
J. Werner as general manager 
of Moraine Products Division. 
Gebhart joined General Mo- 
tors in 1925 as mailboy with 
Delco Products Division. He 
became toolmaker apprentice 
at Frigidaire Division in 1926. 

Gebhart was graduated from 
General Motors: Institute in 
1932 with a degree in indus- 
trial engineering. From 1936 
to 1940 he was tool engineer 
for Frigidaire. In 1940 he 
joined Moraine Products Di- 
vision in the same capacity, 
and for the the past two years 
he has been manufacturing 
manager at Moraine Products. 
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GEORGE O. GALE has been named 
supervisor of product planning for 
Plymouth-De Soto-Valiant Division of 
Chrysler Corp. Prior to assuming his 
new position, Gale was manager of 
engineering for De Soto. He has been 
with Chrysler Corp. for nine years, 
starting as a writer in Central Engi- 
neering Technical Data Section. 


W. B. BURKETT has been appointed 
chief engineer for McCulloch Corp.’s 
Los Angeles Chain Saw Division. 
Burkett was previously assistant chief 
engineer of McCulloch’s Marine Prod- 
ucts Division in Minneapolis. In his 
new position, he will be responsible for 
design, engineering and development of 
McCulloch chain saws and their other 
two cycle engine products. 


WILLIAM J. McTIGHE has been ap- 
pointed head of the special sales divi- 
sion of Bunting Brass & Bronze Co. 
In this capacity he has responsibility 
for the design and engineering of origi- 
nal equipment parts. For the past 12 
years McTighe has been district man- 
ager of the company’s operations in 
New England. 


Burkett 


Carbuch 


Mieras Howell 


ROBERT E. CARBUCH has been ap- 
pointed vice-president of Electronic 
Detection Products, Inc. of West New- 
ton, Mass. In this capacity he will be 
in charge of promotion of a new gun 
type portable fire extinguisher capable 
of “shooting” out Class B ard C fires 
from distances up to 25 ft. 

Previously Carbuch was vice-presi- 
dent and general manager of Petcar 
Research Corp. and special engineering 
advisor for Systems Applications of 
Hesse-Eastern Division of Flightex 
Fabrics, Inc. 


M. A. MIERAS has been named ex- 
ecutive engineer in charge of all engi- 
neering activities of the McCord Corp. 
Prior to joining McCord, he served 
Dearborn Marine Engines, Inc. as vice- 
president in charge of engineering and 
sales. 


R. W. HOWELL has been appointed 
general manager of Equipment Steel 
Products Division of Union Asbestos & 
Rubber Co. Howell will be responsible 
for the entire manufacturing opera- 
tions of steel products in UNARCO’s 
plant at Blue Island, Ill. Previously 
Howell was works manager of Highway 
Trailer Co., Inc. 


HENRY KORP has been named tech- 
nical vice-president of Southwest Re- 
search Institute. Formerly he headed 
the SwRI Department of Engines, Fuels 
and Lubricants Research. which he 
joined in 1953. Prior to that he was 
design engineer and group leader at 
the Explosives Research Laboratory at 
Bruceton, Pa., and senior technologist 
at Socony Vacuum Research and De- 
velopment Laboratories in Paulsboro, 
N. J. 


CHRISTIAN N. KRISTOFF has been 
appointed to a special assignment to 
manufacturing manager at General 
Motors Corp.’s Overseas Operations. 
In this capacity he will be concerned 
with manufacturing planning for over- 
seas automotive manufacturers. Pre- 
viously he was assistant to mechanical 
manufacturing manager at General 
Motors Holden’s Ltd. in Melbourne, 
Australia. 


DALE B. McCORMICK, previously 
section engineer on General Motors 
Engineering Staff, is now administra- 
tive engineer for Vehicle Development 
Group, General Motors Corp. 


L. GLENN HOGSTEN, formerly sec- 
tion engineer for car development, has 
been appointed design and develop- 
ment engineer for passenger car at 
General Motors Corp. 


DONALD B. BICKLER, previously 
research engineer at Stewart Warner 
Corp., is now senior mechanical engi- 
neer for Hoffman Electronics Corp. 


J. A. MILLER has been appointed to 
the position of supervising research en- 
gineer at Engine Lubricating Oil Di- 
vision of California Research Corp. 
Previously group supervisor, Miller has 
been active in research of the formula- 
tion of engine lubricants and lubricant 
additives, especially those for use in 
extreme winter conditions. 


RUSSELL G. ANDERSON has re- 
tired as chief engineer of Aluminum 
Co. of America’s Cleveland Develop- 
ment Division, after 25 years service. 
Since 1949 Anderson has been respon- 
sible for the improvement of mechani- 
cal design in aluminum products 
through experimental stress analysis. 

A pioneer in the field of experimental 
stress analysis, Anderson’s most recent 
contribution to the alyminum industry 
involves the testing of high speed ro- 
tating parts, such as those used in 
super-chargers, fuel pumps for missles, 
centrifuges, and other similarly stressed 
parts. 


JOHN R. LONG succeeds Russell G. 
Anderson as chief engineer of Cleve- 
land Development Division, Aluminum 
Co. of America. Previously he was 
assistant chief engineer. 


HARRY STOLAR has been appointed 
general manager of Marshall-Eclipse 
Division of Bendix Aviation Corp. 
Stolar joined Marshall-Eclipse in 1933 
and has advanced through a number of 
executive posts. He became factory 
manager in 1944 and assistant general 
manager in 1955. 


LENNARD M. BROWN has been ap- 
pointed technical engineer for Flight 
Propulsion Division of General Electric 
Co. Previously he served Lucas-Rotax, 
Ltd. in Ontario, Canada as develop- 
ment engineer. 


PAUL KLOTSCH, who headed de- 
velopment of Ford Motor Co.’s free 
piston engine that was tested in the 
experimental Typhoon tractor, has 
been appointed director of the newly- 
expanded Special Military Vehicles 
office. Klotsch was formerly manager 
of product development department, 
Engineering Research and Advance 
Product Study office. 


K. A. DOMEISEN has joined General 
Electric Co. as an engineer. Previously 
he served Lycoming Division of AVCO 
Mfg. Corp. as project engineer. 


EDWARD N. HARRIS has been 
named manager of Bohn Plant #12, 
Bohn Aluminum & Brass Corp. Harris 
formerly supervised Bohn’s sales and 
engineering contacts with several Gen- 
eral Motors manufacturing divisions. 
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CHARLES J. FIRMBACH, previously 
district supervisor and safety engineer 
for Interstate Commerce Commission, 
Bureau of Motor Carriers, has become 
safety engineering consultant and 
owner of Charles J. Firmbach. 


ROWLAND H. NOWELL has joined 
Weston Hydraulics, Ltd. as dynamics 
engineer. Formerly he served McDon- 
nell Aircraft Co. in a similar capacity. 


WALTER Z. DAVIS has become 
senior partner for Culler, Gale, Martell 
— Architects & Norrie, Davis — Engi- 
neers. In this capacity he will be in 
charge of mechanical engineering de- 
partment. Previously he was director 
of engineering and research for Brown 
Trailer Division, Clark Equipment Co. 


NORBERT A. KOUYOUMDJISKY, 
formerly district manager in Dallas, 
Tex. for Novi Sales & Service Co., Inc., 
is now president of Trinity Automotive, 
Inc., operators of Novi Sales & Service. 


WILLIAM G. BALL, JR. has been 
appointed assistant director of public 
relations for Ethyl Corp. Ball who has 
been a member of Ethyl’s Public Re- 
lations Department since 1952, was 
most recently associate director of 
public relations. 


THOMAS D. SPRAGLE has become 
carburetor engineering representative 
for Carter Carburetor Division of ACF 
Industries, Inc. at the engineering de- 
partment of Pontiac Motor Co. Previ- 
ously he served Carter Carburetor as 
carburetor development engineer. 


GERALD F. ARNET, formerly de- 
sign supervisor for Dodge Division of 
Chrysler Corp., is now project engineer 
at Wayne Mfg. Co. 


JAMES A. HARDY has been ap- 
pointed assistant to the manager at 
AiResearch Industries Division, Gar- 
rett Corp. Formerly he was executive 
engineer at Schwitzer Corp. 


W. C. HILDEBRAND has been 
named vice-president of Bay Petroleum 
Co., Division of Tennessee Gas Trans- 
mission Co. Previously he was president 
of Processors, Inc. 


Vv. C. LACEY has become senior 
draftsman for Hunting Aircraft, Ltd. 
in England. Previously he served Rohr 
Aircraft Corp. as design engineer. 


HJORMUND KUMMEN has joined 
Pacific Car & Foundry Co. as design 
engineer. In this position he will be 
concerned with design of special ve- 
hicles for the armed forces. Previously 
he was design engineer for Wilson, 
Nuttall Raimond Engineers, Inc. 
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SHERMAN E. CRITES has been ap- 
pointed manager of field sales opera- 
tion for the Northeastern district, 
Flight Propulsion Division, General 
Electric Co. with headquarters in 
Garden City, N. Y. Previously he was 
manager of marketing for General 
Electric Co. 


MILTON D. BEHRENS has joined 
Texaco, Inc. as mechanical engineer at 
the Texaco Research Center in Beacon, 
N. Y. Previously he was employed by 
Ford Motor Co. as research engineer. 


CLARENCE J. HEINE, formerly New 
York representative, is now Washing- 
ton, D. C. representative for Canadair 
Services, Ltd. 


Cc. E. COMISKEY has joined the 
Canadian Car Co., Ltd. as research and 
development engineer. Previously he 
was assistant chief engineer for Cana- 
dian Locomotive Co., Ltd. 


RICHARD L. LEWIS has joined 
Chrysler corp. as test and development 
engineer. Previously he served Convair 
Division, General Dynamics Corp. as 
design engineer. 


ROBERT H. FISCHER, previously 
an engineer at Lago Oil & Transport 
Co., is now mechanical engineer at the 
University of California. 


JACK St. RUTH, previously service 
manager, is now chief inspector for 
Canadian Kenworth Co., Ltd. 


JOSEPH R. TUELLER, previously 
test engineer at Convair Division, Gen- 
eral Dynamics Corp., is now test engi- 
neer for Convair Astronautics. 


E. RICHARD WALTER has become 
sales engineer at Gas Process Division 
of Lindberg Engineer. Previously he 
was Mid-Western sales representative 
for National U. S. Radiator Corp. 


WILLIAM H. SPRINGER has joined 
General Motors Corp.’s Technical Cen- 
ter, Styling Division as layout drafts- 
man. Previously he served Long Mfg. 
Co., Division of Borg-Warner Corp. in 
a similar capacity. 


JOHN W. LUDWIG has become as- 
sistant manager at Advanced Systems 
Department of Hughes Aircraft Co. 
Previously he was program manager 
for research vehicles, Astronautical 
Division, Chance Vought Aircraft, Inc. 


ROBERT W. GALLAGHER, formerly 
a student, is now associate engineer for 
Rohr Aircraft Corp. 


PU 


SAE Members 
Say: 


We 


JOHN F. GORDON, presi- 
dent of General Motors Corp., 
says, 

“Today we are told people 
have become mere cogs in a 
machine. There is no room 
left for individuality. To this, 
I say—tommyrot. There is 
only one thing one company 
can have that others cannot 
duplicate, and that’s people. 
People are what make the dif- 
ference between one company 
and another.” 


ey 

RALPH H. ISBRANDT, 
American Motors’ director of 
automotive engineering and 
research, emphasized the 
paramount importance of 
driver training in addressing 
the National Safety Congress 
last fall on “The Vehicle and 
Safety in the 1960s.” “It is 
important,” he also stressed, 
“that we do not introduce 
safety hazards while attempt- 
ing to solve some safety prob- 
lem in another direction. Ac- 
cordingly, the automobile in- 
dustry is inclined to look with 
distrust on swinging, telescop- 
ing, folding or other trick 
mechanisms.” Isbrandt was 
1959 chairman of the SAE 
Technical Board. 
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GEORGE H. WEAVER has been ap- 
pointed manufacturers service manager 
at Cummins Engine Co. Previously he 
served them as sales representative for 
Western Canada. 


— continued on p. 137 — 





Rambling 


STRETCHING MACHINE, capable of stretching aluminum 25 ft and used in 
forming complex parts of aircraft, was one of the many pieces of machinery 
which attracted the attention of SAE members from Metropolitan Section at 
their November meeting, which featured a tour of Grumman Aircraft Engineering 


O. L. Bailey and R. W. 
Nashold of Cincinnati 
Milling & Grinding Ma- 
chine Co. spoke on “Nu- 
merically Controlled Ma- 
chine Tools and Applica- 
tions” at a meeting of 125 
guests and members held 
November 19 at Dayton 
Section. Observing a 
machine part are (left to 
right) W. A. Frye, meet- 
ings chairman; R. W. 
Nashold, speaker; G. R. 
Taylor, section chairman; 
and O. L. Bailey, speaker. 
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Nashold 


Corp.’s Aircraft Plant. 

Power plant installation in 
the Grumman S82F Tracker is 
explained (above) by Rad- 
cliffe Choate, guide and 
Grumman engineer. 

Fabrication of a section of 
the Tracker F2S Fusileage is 
explained (left) by Frank 
Vuozzo of Grumman. 

Walter H. Scott (below), 
head of Grumman’s Prelimi- 
nary Design Department, 
spoke on “Problems in Space 
Exploration.” 


Bailey 


Through 


AUTOMOTIVE 
TRANSMISSION 
FLUIDS call for the 
widest range of 
properties of any pe- 
troleum application. 

Tractor applica- 
tions are particu- 
larly demanding be- 
cause they require 
one fluid to take 
care of engine, trans- 
mission, differential 
and rear axle, E. J. 

Bowhay (above, 

right), technologist 

for Texaco, Inc., 4 
told Twin City Sec- vA 
tion at their Novem- 
ber meeting. 

The meeting was 
held jointly with the American Society 
of Lubrication Engineers. Louis M. 
Fleming (above) of City Service Oil 
Co., was chairman for ASLE. 


Fleming 


TO GET INCREASED MISSILE 

RELIABILITY designers have resorted 
to solid propellant rockets in their sys- 
tem design in preference to more com- 
plicated liquid propellant rockets, Al- 
bert L. Courtney (below), chief project 
engineer for Ben- 
dix Products Di- 
vision, told South 
Bend Division of 
Chicago Section 
November 16. 

To obtain the 
maximum possi- 
ble range, solid 
propellant rocket 
casings must contain all the fuel at 
pressures of about 750 lb per sq at burn- 
ing temperatures of 5500 to 6000 F and 
should be less than 1/10 the weight of 
the fuel. 

To avoid embrittlement, which often 
causes failures in sheet metal struc- 
tures, Bendix has resorted to the use 
of fine wires of four thousands of an in. 
diameter. These wires, which have 
yield strengths of 575,000 lb per sq in., 
are bound together by an epoxy resin 
to form a tape which gives an overall 
strength of more than 500,000 lb per 
sq in. 


SAE JOURNAL 





The Sections 


PITTSBURGH ISN’T thought of by 
most people as an automobile manu- 
facturing center. But Pittsburgh Sec- 
tion Archivist : 

Murray Fahne- 

stock dug up a 

list and pictures 

of 40 cars and 

trucks which had 

originated in the 

Section’s Western 

Pennsylvania ter- 

ritory. As 

news of local in- _ 
terest, the Pitts- . . » Archivist 
burgh Press published a 3-page arti- 
cle in its Sunday magazine on the 
- ohare 

Commenting on this feature use by 
the newspaper, Archivist Fahnestock 
gives oblique advice to other Sections 
seeking local publicity, when he says: 
“They gave us newspaper space — be- 
cause it was ‘interesting’ and because 
it was of local interest. The Pittsburgh 
newspapers care little about what hap- 
pens in Detroit.” 


PSYCHOLOGICAL PROBLEMS in- 
volved in rocketing an astronaut are 
measured by the same equipment used 
in the standard lie detector test H. M. 
Hanish of Litton Industries told South- 
ern California Section November 9. 

Present at the meeting were (left to 
right) George F. Douglas, section 
vice-chairman aeronautics, assistant 
general manager at Northrup Aircraft, 
Inc., H. M. Hanish, speaker, biotech- 
nical electronics engineer at Litton In- 
dustries; and Charles F. Thomas, sec- 
tion chairman, corporate director of 
military sales at Lockheed Aircraft 
Corp. 
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VOLKSWAGON ENGINE is expected to operate for approximately 70,000 miles, 
Guenther E. Pohl of Voldswagenwerk at Wolfsburg, Germany told Western Michi- 
gan Section on November 3. 

Approximately 3580 cars and transporters are produced daily by Voldswagen- 
werk, Pohl stated. Some features of the Volkswagen include: magnesium crank- 
case, which reduces the machining time formerly required by aluminum; alumi- 
num engine heads, cast iron cylinders with phosphorous to improve lubricity, and 
a four speed gear box combined in a magnesium housing with the rear axle, hav- 
ing a common lubricant. 

Pohl (above), who flew to the United States to speak at Western Michigan Sec- 
tion, shows a cutaway of the Volkswagen engine, displayed at the meeting. 


NUCLEAR ENERGY DEVELOPMENT was discussed at a symposium entitled 
“Puture of Fossil Fueled Source” held November 4 at South Bay Division of 
Northern California Section. The panel was composed of experts who discussed 
with respect to nuclear energy the future of the power source in which he is a 
recognized authority. Panel members were (left to right) James E. Glidewell, 
consultant, who discussed gasoline engines; A. L. London, professor of mechanical 
engineering at Stanford University; Roy A. Hundley, owner of Hundley Engineer- 
ing, panel moderator; C. G. A. Rosen, consultant, who discussed diesel engines; 
and William Besler, of Besler Corp., who spoke about steam engines. 


SAFE AS THE FIRST PLANE 
FLIGHT — This is the goal of the men 
who are working on booster end cap- 
sule design of Project Mercury. 

Seven astronauts are in training for 
space flight. Each of these men has a 
special study which he discusses with 
the designer, Willson H. Hunter, assist- 
ant to director, N.A.S.A. Lewis Research 
Center, told Cleveland Section Novem- 
ber 9. 


A USEFUL TIP FOR KEEPING A 
VOLTAGE REGULATOR ADJUSTED 
is to periodically clean the contacts by 
drawing cellophane strips between the 
contacts until no smear appears. Cel- 
lophane is particularly suitable as it is 
micro-porous and is of just the right 
roughness to remove the grime that 
builds up, D. M. Baker, resident engi- 
neer, Electric Storage Battery Co., told 
Salt Lake City Group November 10, 
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(continued) 


THE DAY OF THE FUEL-CELL 
POWER PLANT is on its way, Chuck 
Scarlott, manager of publications for 
Stanford Research Institute, suggested 
at Northern California Section Novem- 
ber 18. 

The fuel-cell powered prototype trac- 
tor recently demonstrated by Allis- 
Chalmers, Scarlott reported, is powered 
by 1008 fuel cells. It uses propane, hy- 
drogen, and oxygen as a fuel which is 
converted to electrical energy to drive 
a 20 hp motor. Fuel cells are under- 
going extensive development and power 
conversion of 60 to 85% should be pos- 
sible. 


Thermo-electric devices, Scarlott 
pointed out, suffer from a very poor ef- 
ficiency (about 1 to 2%), although an 
ultimate efficiency approaching 35% is 
antipicated for this type of generator. 

Radioisotope generators, which rely 
on decay of nuclear fission products as 
a source of energy, have relatively long 
life and require little attention. How- 
ever, they will probably represent a 
minor energy source in the future be- 
cause of size limitations. 

Solar powered silicon cells have been 
used successfully in satellites. How- 
ever, sunshine doesn’t look too promis- 
ing as a Major energy source, as the 


SAE Section Meetings 


ALBERTA 


February 19 .. . Benson Hamlen and 
L. Bomarito, Boeing Airplane Co. 
“Space Flight.” Institute of Tech- 
nology & Art, Calgary. Meeting 
8:00 p.m. 


ATLANTA 


February 1. . . Victor G. Raviolo, spe- 
cial assistant to the vice president, en- 
gineering and research, Ford Motor Co. 
“The Ford Power Plant Philosophy.” 
Dinner-meeting. Special Feature: 15 
minute film on Ford’s Leva-Car with a 
demonstration of the car by Dr. A. A. 
Kucher. 


BALTIMORE 


February 11... W. H. Rhodes, prin- 
cipal staff scientists, Aircraft Arma- 
ment, Inc. “Air Traffic Control—A 
Major Problem.” Aircraft Armament, 
Inc. Dinner 7:00 p.m. Meeting 8:00 
p.m. Special Feature: A plant tour will 
be included. 


BRITISH COLUMBIA 


February 15... Dr. R. H. Lowry, Ellis 
Levin, Aero~Space Division, Boeing Air- 
plane Co. “Space Flight.” Hotel 
Georgia Ballroom, Vancouver. Cock- 
tails 6:30 p.m. Dinner 7:00 p.m. 
Meeting 8:00 p.m. Special Feature: 
Joint meeting — SAE and CAI. 


BUFFALO 


February 2 . Joint meeting with 
Rochester Division. “Chevrolet Cor- 
vair.” Party House, 677 Beahan Road, 
Rochester. Dinner 6:30 p.m. Meeting 
8:00 p.m. 


CENTRAL ILLINOIS 


February 29 ... Plant tour of Cater- 
pillar Tractor Co. new engine division, 
manufacturing and office facilities. 
Mossville, Illinois. Dinner 5:00 p.m. 


CHICAGO 


February 9... R. R. Robinson, assist- 
ant director, research, Caterpillar Trac- 
tor Co. “An Evaluation of Aftercooling 
in Turbocharged Diesel Engine Per- 
formance.” Grand Ballroom, Knicker- 
bocker Hotel. Cocktails 6:15 p.m. 
Dinner 6:45 p.m. Meeting 8:00 p.m. 


CLEVELAND 


February 8... Ladies Night. 
Co. Auditorium 


Higbee 


COLORADO GROUP 


February 12... Ladies Night. Aviation 
Coutry Club, Denver. Cocktails 6:00 


p.m. Dinner 7:00 p.m. Dancing 8:30 
p.m. 


DAYTON 


February 9 . Jack Hooven, Ford 
Motor Co. “Design and Development 
Features of the Ford Falcon.” 


DETROIT 


February 8... C. V. Crockett, chief 
engineer, GMC Truck & Coach Di- 
vision, Pontiac. “The New GMC V-6 
Engines.” Rackham Educational 
Memorial. Dinner 6:30 p.m. Meeting 
8:00 p.m. Special Feature: Dinner 
speaker, W. Hartzel Wilson, sales man- 
ager Plymouth-DeSoto-Valliant Div., 
Chrysler Corp. 

February 22 ... 1960 SAE President, 
H. E. Chesebrough and G. A. Porter, 
vice president, Detroit Edison Co. “The 
Professional and Managerial Aspects 
of Engineering.” Rackham Educa- 
tional Memorial. Dinner 6:30 p.m. 
Meeting 8:00 p.m. Special Feature: 
R. A. Huntington will be the dinner 
speaker. “The Hot Rod —Its Impact 
on Automotive Designs.” 


INDIANA 


February 8... Passenger Car Meeting. 
Special guest: Leonard Raymond, 1959 
SAE president. 
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solar battery requires a large surface 
exposure to the suns rays, causing size 
problems. 


Speaker Scarlott (above, center) 
talks with James Glidewell, consultant 
(left), and Technical Chairman W. A. 
Casler, manager of administrative serv- 
ices at Stanford Research Institute. 


KANSAS CITY 


February 25 ... Aero Meeting, joint 
with IAS and ARS. Wishbone Restau- 
rant, 4455 Main St., Kansas City. 
Meeting 8:00 p.m. 


METROPOLITAN 


January 28 ... Fred Muller, product 
manager, ACF Industries. “‘Container- 
ization — Present and Future.” Roger 
Smith Hotel, Lexington Ave. & 47th 
St., Manhattan Luncheon 12:00 Noon. 
February 4... Don La Belle, truck en- 
gineer, GMC Truck & Coach Division. 
“New Trends in Light Truck Design.” 
Brass Rail Restaurant, Fifth Ave. & 
43rd St., Manhattan Cocktails 5:30 
p.m. Dinner 6:30 p.m. Meeting 7:45 
p.m. Special Feature: 2 Discussors — 
Don Groft, York Hoover Body Corp., 
York, Pa. “The Effects of the New 
Trends on the Body Builder.” Robert 
W. Thomas, Quality Bakers of America 
Cooperative, New York City. “The 
Effect of the New Trends on the User. 
February 18 .. . Passenger Car & Body 
Activity Meeting. Ford Motor Co., New 
Jersey. Special Feature: Plant Tour 
and Luncheon. 


MID-MICHIGAN 


February 1 . Panel meeting with 
representatives from Chevrolet, Ford, 
Chrysler and American Motors. Panel 
moderator to be Professor L. L. Otto, 
Michigan State University. “American 
Made Small Cars.” Oldsmobile Audi- 
torium, Lansing. Cocktails 6:30 p.m. 
Dinner 7:00 p.m. Meeting 8:00 p.m. 
Special Feature: Display of Corvair, 
Falcon, Valiant, & Lark. 


MONTREAL 


February 22. 
Air-Car.” 


.. “The Curtiss-Wright 
Canadian Curtiss-Wright, 


TREND IN EUROPEAN MILITARY 
VEHICLES is to diesel engines, with 
emphasis on making these engines op- 
erate on a wide range of diesel fuels, Ed 
Blackburne (right) of Engineering Di- 
vision, Detroit Arsenal, U. S. Army told 
Indiana Section at their November 
meeting. 

In the U. S. two diesel type tank en- 
gines have been developed to replace 
existing gasoline engines. The diesel 
engines are the same size, but are heav- 
ier than the engines they replace. 
These engines will run on modified 
JP-4 fuel. 

Trend of future engines for Army 


Ltd. Sheraton-Mount Royal Hotel, 
Montreal. Cocktails 6:15 p.m. Dinner 
7:00 p.m. Meeting 7:45 p.m. 


NORTHERN CALIFORNIA 


February 17... F. K. Poling, design 
supervisor, Ford Falcon, Ford Motor 
Car Co. “The Ford Falcon from 
the Design Stand-Point.” Benjamin 
Franklin Hotel, San Mateo. Cocktails 
6:30 p.m. Dinner 7:00 p.m. Meeting 
8:00 p.m. Special Feature: Movies and 
Slides. 


ONTARIO 


February 17... Special guest: H. E. 
Chesebrough, 1960 SAE President. 
Royal York Hotel. Cocktails 6:15 p.m. 
Dinner 7:00 p.m. Meeting 7:45 p.m. 


PHILADELPHIA 


February 10 ...H. C. Kirtland, chief 
engineer, applications, Allison Division, 
GMC “Taking the ‘Miss’ Out of Trans- 
missions.” Engineers Club, 1317 
Spruce St., Philadephia. Dinner 6:30 
p.m. Meeting 7:45 p.m. 


ST. LOUIS 


January 28 .. . Carl Doman, National 
service manager, Ford Motor Co. “Fu- 


Blackburne 


Ordnance will be to more power and 
less weight combined with the ability to 
burn a wider range fuels. 


ture Concepts and Limiting Factors in 
Automotive Design.” Engineers Club, 
4229 Lindell, St. Louis. Dinner 7:00 
p.m. Meeting 8:00 p.m. 

February 13 . . Ladies Night. Le 
Chateau, Clayton & Lindbergh, St. 
Louis. Cocktails 6:30 p.m. Dinner 
7:00 p.m. Special Feature: Entertain- 
ment, dancing. 


ROCKFORD-BELOIT 


February 8... R. D. Henderson, assist- 
ant director of research, J. C. Hallinan, 
research staff engineer, Caterpillar 
Tractor Co. “Development of a 
High Compression Ratio Gas Engine.” 
Wagon Wheel Lodge, Rockton, Illinois. 
Cocktails 6:00 p.m. Dinner 6:30 p.m. 
Meeting 8:00 p.m. 


VIRGINIA 


January 25... Richard C. Balmer, en- 
gine design engineer, General Motors 
Corp., GMC Truck & Coach Division. 
“Development of GMC V-6 Engine.” 
William Byrd Hotel, Westover Room, 
Richmond. Cocktails 6:30 p.m. Din- 
ner 7:00 p.m. Meeting 8:00 p.m. 


WILLIAMSPORT 


February 1... Dr. Ernest Petrick, Re- 
search Division, Curtiss-Wright Corp. 
“Ion Propulsion.” Lock Haven. Din- 
ner 6:45 p.m. Meeting 8:00 p.m. 
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SAE Honors Five “Half-Century ' 


250 VOORS Sass! 

the total accu- 
mulated by five industry pioneers being 
honored with certificates for 50 years 
of membership in the Society. Pres- 
entations are being made at appropri- 
ate Section meetings during the 59-60 
Section year. 

The career of one parallels the de- 
veloping years of the automobile during 
the first half of the 20th century. Two 
started in the infant industry when 
bicycle plants were being converted 
into the manufacture of automobiles. 
Another, sometimes referred to as the 
dean of writers on engineering and 
metal working subjects, has been an 
author in his field for a full half-cen- 
tury. And a fifth is still pioneering. 

Here they are: 


LFRED P. SLOAN, JR.— whose 

only technical society affiliation 
is SAE — says: “What the industrial- 
ists of the past 50 years have done is 
a mere beginning. The greatest op- 
portunity for enterprise still lies 
ahead.” 

Completing a four year course in 
three, Sloan received his B.S. degree in 
electrical engineering from M.I.T. in 
1895 at the age of 20. He started his 
career as draftsman with Hyatt Roller 
Bearing Co. In 1899 he became its gen- 
eral manager. 

Certain that with the trend toward 
large scale production would come the 
possibility of producer - developed 
sources of parts supply, in 1916 when 
approached by W. C. Durant, he ac- 
cepted the presidency of the newly 
formed United Motors Corp., a com- 
bination of accessory companies, which 
included Hyatt. 

In 1918 United Motors became a part 
of the General Motors group, with 
Sloan as General Motors director and 
vice-president in charge of accessory 
operations and a member of the Exe- 
cutive Committee. In 1920 he was 
made vice-president in charge of op- 
erations; in 1922 he was appointed to 
the Finance Committee; in 1923 he was 
elected president and continued in that 
capacity for 14 years. 

In 1937 he relinquished the presi- 
dency upon election as Chairman of 
the Board, but remained chief execu- 
tive officer with responsibility over all 
operations. In 1946, he continued as 
chairman but passed on his 23-year 
responsibility as chief executive to C. 
E. Wilson, president. 

Since 1956, Sloan has been honorary 
chairman of General Motors Board of 
Directors and also continues to serve 
as a member of the Financial Policy 
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Committee and chairman of the Bonus 
and Salary Committee. 

His assistance made possible M.I.T.’s 
laboratory for studying of automotive 
and aircraft engines, and aeronautical 
engineering problems; an _ industrial 
management professorship; and a met- 
als processing laboratory. Later, 
through the Alfred P. Sloan Founda- 
tion, Inc., the MIT School of Industrial 
Management was established. 

Supported in part by a grant from 
the Sloan Foundation, in 1953 Sloan 
and other business executives organ- 
ized the Council for Financial Aid to 
Education, Inc., to help colleges and 
universities obtain increased financial 
support from private enterprise. 

In addition to SAE, he is a member 
of the Council on Foreign Relations, 
the New York Academy of Science, and 
a life member of the Academy of Po- 
litical Science. 

He served on the Ball and Roller 
Bearings Division of SAE’s Standards 
Committee for many years during the 
early part of his career. 


RED I. TONE became associated 

with the automotive industry when 
bicycle plants were being converted to 
the manufacture of automobiles. His 
first contact was with the Waverly 
Electric; later, consecutively, with the 
Toledo steam car; Peerless; and Ma- 
rion, which had an air-cooled engine. 

His next job was with the J. B. Jef- 
fery Co., Kenosha, Wis., where the 
G. & J. clincher, innertube tire was 
created — primarily for bicycles ... 
but which was being used on automo- 
biles in those early days. 

Tone then became chief engineer for 
the American Motor Co., in Indian- 
apolis, which had made a good start 
with an overslung car. Here the un- 
derslung car was developed that is now 
so highly regarded by antique enthu- 
siasts. It was at American (no con- 
nection with today’s American Motors) 
that he gave James Crawford — who 
later became president of SAE and 
General Motors vice-president of en- 
gineering — his first job in an engi- 
neering department. 

In 1907, with Willys Overland, Tone 
designed a liquid-cooled engine and put 
it into production. He was next as- 
signed to the design of a completely 
new Overland chassis, engine, trans- 
mission, axles, steering gears, spring 
suspension and frame and to produce 
two cars from the new design for test 
purposes. The tests, according to 
Tone, proved better performance than 
any Overland had made up to that 
time. 

At the outbreak of World War I, the 


Curtiss OX-5 was the only engine be- 
ing made in the country suitable for 
use in training planes. Tone worked 
on the Curtiss OX-5 aircraft engine in 
Hammondsport, N.Y. There he helped 
to step up production, improve inspec- 
tion stands, and see that each engine 
met all testing requirements. 

Next he went to Washington in 
charge of an Inspection Section for the 
famous Liberty engine, which was not 
yet in production. 

Also during World War I, he worked 
with “Boss” Kettering (later president 
of SAE) who was assigned to create an 
aerial torpedo. The 8-cyl marine en- 
gine for the torpedo was being made 
by C. H. Wills. The torpedo was per- 
fected, and 19 were being loaded into 
an express car when the end of the 
War was broadcast. 

After the War, he became chief en- 
gineer for Wills-Ste. Claire — which 
proved to be too high-priced a car to 
be successful during the 1921 depres- 
sion. 

His last active five years in the in- 
dustry were with Dodge. There he was 
research engineer in charge of a crew 
doing special design work—and co- 
ordinating with purchasing and pro- 
duction. 


(Note: Fred I. Tone died on Nov. 15 — 
just a few weeks after his son, Frederick 
F. Tone, had received for him his 50- 
year membership certificate at Buffalo 
Section’s Oct. 29 meeting. His son read 
a short address his father had provided 
on the first six months’ history of the 
Stanley Steamer, which he had witnessed 
in Waltham many years ago.) 


EORGE C. McMULLEN’S roots in 

the automotive industry go back 
to 1900 when he first saw a Toledo 
steam car... and saw the steam gage 
glass break as he watched. 

After graduation in 1905 from Lo- 
well Institute of Boston, he joined the 
Toledo Bicycle Co. as draftsman on 
automobile design. Later he went to 
E. R. Thomas Motor Co., of Buffalo, 
and then to Crane Motor Car Co., of 
Bayonne N. J., where he worked as de- 
sign engineer. 

In 1917 he started with Timken 
Roller Bearing Co. as district manager 
of sales, and in 1919 became its Pacific 
Coast representative. He stayed with 
Timken until 1932, when he joined 
Tyson Roller Bearing Co., in Massillon, 
Ohio, as vice president of sales and en- 
gineering, and later became a member 
of the Board of Directors. He retired 
from this position in 1951. 

Right now, he is studying languages, 
doing some still-life painting, and 
practicing putting on a 9-hole putting 
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Alfred P. Sloan, Jr. 


George C. McMullen . . . with members of his family. 


Fred |. Tone 


T. P. Chase 


Herbert Chase now .. . and “way back when” he played 
“angel” in a “Met” Section skit. 
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green near his residence. 

During his 50 years with SAE he 
has been active in the Detroit, Metro- 
politan, and Northern California Sec- 
tions. 


ERBERT CHASE was operating an 
engineering laboratory when few 
automobile manufacturers could boast 
testing facilities of their own. 
His first job—after receiving his 
M.E. degree from Cornell in 1908 — 
was laboratory engineer for the Auto- 


ATIONAL MEETINGS 


@ January 11-15 


Annual Meeting (including engineering display) , Sheraton-Cadillac 
and Statler Hotels, Detroit, Mich. 


® March 15-17 


National Automobile Meeting, The Sheraton-Cadillac, Detroit, 


Mich. 


@ March 22-24 


mobile Club of America. In 1910, 
while at the lab, he joined SAE and 
wrote his first paper “Comprehensive 
Motor Test.” It was that year, too, 
during SAE’s Summer Meeting in Day- 
ton, that he visited the Wright Broth- 
ers’ flying field (then only a cow 
pasture) ... and afterward tested an 
airplane engine for Wilbur Wright at 
the laboratory in New York City. 
From 1913 to 1919 he was assistant 
secretary of the Society under SAE 
secretary and General Manager Coker 
Clarkson. He was in charge of SAE’s 


wi 
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National Production Meeting, Statler Hotel, Cleveland, Ohio 


@ April 5-8 


National Aeronautic Meeting (including production forum and en- 
gineering display), Hotel Commodore, New York. N. Y. 


@ June 5—10 


Summer Meeting, Edgewater Beach Hotel, Chic: tT 


@ August 16-19 
National West Coast Meeting, Jack Tar Hotel, San francisco, Calif. 


®@ September 12-15 


Huet 


SE 


National Farm, Construction and Industrial Machinery Meeting 
(including production forum and engineering display), Milwaukee 


Auditorium, Milwaukee, Wis. 


@ October 10-14 


National Aeronautic Meeting (including manufacturing forum and 
engineering display), The Ambassador, Los Angeles, Calif. 


®@ October 25-27 


National Transportation Meeting, Hotel Leamington, Minneapolis, 


Minn. 


@ October 31—November 1 


National Diesel Engine Meeting, Hotel Cleveland, Cleveland, Ohio 


@ November 3-4 


PUUUEOUUOEEACETOO EERE 


POUPURCAUUOUEDRNANAEAA OOD 


National Fuels and Lubricants Meeting, The Mayo, Tulsa, Okla. 


Washington office during World War I. 
Later, while engineering editor of 
Automotive Industries, he helped to 
start Project Engineering. He was on 
the editorial staff of American Ma- 
chinist and of two other McGraw-Hill 
publications. Chase’s books include 
“Designing for Quantity Production” 
and three volumes on die castings. 

Since 1930 — except for a few years 
during World War Il—when he was 
associate editor of Aviation and Wings 
magazines — virtually all of Chase’s 
time has been given to freelance writ- 
ing for American and foreign engi- 
neering and metal working publica- 
tions. 

He says he has no intention of re- 
tiring as long as he can “push a pencil.” 
He still plays a fast game of tennis, 
and just recently represented the West 
Side Tennis Club in a septuagenarian 
doubles match where total age of the 
four contestants approximated 300 
years His team won. 

The “angel” is from Herbert Chase’s 
archives. Some real early Metropoli- 
tan Section members may recall when 
he sprouted these wings to enliven a 
Section skit staged on an SAE Summer 
Meeting boat-trip. He was Treasurer 
of Metropolitan Section in 1913-14. 


P. CHASE remembers as a teen- 

* ager seeing R. E. Olds’ first gas 
engine driven car in the shop where it 
was built. ... And he spent one sum- 
mer during college vacation in the 
Olds’ shop grinding pistons (25 or 30 
per day) to fit the single-cylinder en- 
gine used in the curved-dash runa- 
about. He lived in Lansing, Mich., not 
far from the Olds Motor Works. 

In 1903, with a B.S. degree in me- 
chanical engineering from Michigan 
Agricultural College ‘now Michigan 
State University), he took his first 
regular job with Olds .... and in 1905 
became draftsman in the engineering 
department where George W. Dun- 
ham (who later became president of 
SAE) was chief engineer. It was here 
the first engine-up-front Oldsmobiles 
were being built. 

In 1908 he moved with Dunham to 
Detroit to work on the first Hudson. 
In 1910, again with Dunham, he went 
to the Chalmers Motor Co. 

During the next ten years, Chase 
served successively as chief draftsman 
for Chalmers and chief engineer of 
the King Motor Car Co. In 1921 he 
went to Dayton with General Motors 
Research Laboratories, where he re- 
mained until his retirement in 1948. 

Since then he has developed the 
Chase Friction Materials Testing Ma- 
chine. Twenty-seven are now in the 
shops of suppliers and users of friction 
materials for characteristics and 
quality development and inspection. 
... And, still the pioneer, he continues 
to engineer its improvement and 
manufacture. 

He has been an active member of 
SAE Technical Board’s Brake Com- 
mittee since 1935. 
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Titanium Fasteners 
Now Superior to Steel 


J. L. CHINN 


ITANIUM fasteners have been im- 

proved as a direct result of standard 
fatigue tests, and the fatigue ratio of 
some titanium fasteners to steel has 
run as high as 7/1. 

The first 4% Al-4% Mn titanium 
alloy fasteners made by Norair seemed 
all right and met the static require- 
ments of their steel counterparts. 
When tested in fatigue, the S-N curve 
(as shown in Fig. 1) was so shocking 
as to prompt intensive study. The 
problem was licked by a relatively sim- 
ple soak, quench, and age sequence, 
with the result shown by the curve in 
Fig. 2. The heat-treated fasteners re- 
tained acceptable static mechanical 
properties. 

Norair sought to develop titanium 
alloy fasteners functionally inter- 
changeable with steel, the goal being a 
65% reduction in fastener weight. Ul- 
timately this was achieved. Substi- 
tuting titanium for all-steel fasteners 
in a heavy bomber would reduce air- 
frame weight an estimated 1500 lb or 
more. Millions of such fasteners are 
being used in military aircraft, but 
weight saving has to be at a premium 
to justify their use. 


To Order Paper No. 108T .. . 


on which this article is based, see p. 6. 


Microfilm Circuits—New 
Miniaturization Technique 


D. E. YOST 


ESIGN and fabrication of physically 

small electronic circuits by an as- 
sembly of thin films of electronic ma- 
terials on a dielectric substrate depends 
upon: 


1. The fabrication of stable, uniform 
films. 

2. The availability of stable dielectric 
structures with a wide range of dielec- 
tric constants. 

3. The simplicity of vacuum deposi- 
tion. 

4. The versatility of circuit changes 
through simple masks. 


Much work needs to be done before 
stable films in the range of resistances 
required for typical circuits are 


achieved. Also needed are films with 
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controlled temperature characteristics 
to compensate for the temperature 
characteristics of the dielectric struc- 
tures. An resistance-capacitance prod- 
uct independent of temperature would 
be useful in the film type circuits. 
An important producibility factor of 
microfilm circuits is the versatility of 
the vacuum deposition system. A wide 
variety of materials can be easily 
evaporated and new combinations of 
materials can be achieved by tech- 
niques of co-evaporation that are 
otherwise difficult to achieve. The 
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Fig. 1 — Fatigue curves of steel and original version of titanium alloy AN6-15 bolts. 


fabrication of the circuit or an as- 
sembly of circuits is controlled pri- 
marily by masks, and only a new set 
of artwork is required to produce new 
masks for a change in circuit parame- 
ters or the fabrication of a different 
type circuit. 

The techniques of integration of ma- 
terials by an assembly of thin films to 
produce a circuit or system function 
has great potential for fulfilling the 
requirements of a new electronics 
technology. It must be admitted, how- 

continued on p. 127 
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Fig. 2—S-N curves for titanium alloy and steel fasteners in the 1% in. diameter NAS 464 con- 
figuration, shows superiority of the titanium fastener after application of a simple soak, quench, 


and age sequence. 
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Biggest thirst in the universe 


Each 6,000,000 pound thrust rocket ship now being planned for manned 
interplanetary exploration will gulp as much propellant as the entire capac- 
ity of a 170 passenger DC-8 Jetliner in less than 4 seconds! It will consume 
1,140 tons in the rocket’s approximately 2 minutes of burning time. Required 
to carry this vast quantity of propellant will be tanks tall as 8 story buildings, 
strong enough to withstand tremendous G forces, yet of minimum weight. 
Douglas is especially qualified to build giant-sized space ships of this type 
because of familiarity with every structural and environmental problem 
involved. This has been gained through 18 years of experience in producing 
missile and space systems. We are seeking qualified engineers and scien- 
tists to aid us in these and other projects. Some of our immediate needs 
are listed on the facing page. 


Dr. Henry Ponsford, Chief, Structures Section, discusses valve and 


fuel flow requirements for space vehicles with DOUGLAS 
Donald W. Douglas, Jr., President of 


MISSILE AND SPACE SYSTEMS J MILITARY AIRCRAFT @ DC-8 JETLINERS fl CARGO TRANSPORTS &@ AIRCOMB & GROUND SUPPORT EQUIPMENT 
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continued from p. 125 
ever, that a lot of interesting materials, 
process, and function research is still 
to be done. 

Serving on the panel on which this 
article is based, in addition to the 
panel secretary, were: chairman K. T. 
Larkin, Lockheed Missiles & Space 
Division; co-chairman H. M. Schiff, 
Ryan Aeronautical; Dave Hill, Nor- 
tronics — Northrop; Jim Emmi, Auto- 
netics — NAA; Dale Fuller, Lockheed 
Missiles & Space Division; and Noel 
Porter, Hewlett-Packard. 


(This article is based on a report of 
one of 16 production panels on missiles 
and aircraft subjects. Ali 16 reports 
are available as a package as SP-329. 
See order blank on p. 6.) 


Plus 1700 F Carburizing 
Aid to Output Increase 


R. A. HUSEBY 
IGH TEMPERATURE CARBURIZ- 
ING, most advantageous in heavy 
case work, is an ace-in-the-hole for 
increased production with available 
equipment. For a given time, a 50% 
increase in case depth at 1800 F and a 
100% increase at 1900 F can be ex- 
pected over that obtained at 1700 F. 
NA22H, an alloy with nominal com- 
position of 48% nickel, 27% chromium, 
and 6% tungsten, has been successful 
in operation of high temperature car- 
burizing furnaces at 2100 F. 
Successful high-temperature car- 
burizing does require more mainte- 
nance, result in shorter life for furnace 
fixtures and make necessary close 


TRACTOR LIFT CYLINDER _ 


Fig. 1 — Schematic of semimounted plow linkage with 3-point hitch in position to plow. 


controls for temperature, atmosphere, 
and circulation. 

Serving on the panel which devel- 
oped the information in this article, 
in addition to the panel secretary, 
were: J. L. Yarne, Timken Detroit 
Axle Co.; G. B. Kiner, International 
Harvester Co.; Scott Henry, A. O. 
Smith Corp.; Elton Staples, Hevi-Duty 
Electric Co.; and chairman Marv 
Evans, Metallurgical Engineering Con- 
sultant. 

(This article is based on a report of 
one of nine production panels on farm, 
construction, and industrial machinery 
subjects. All nine are available as a 
package as SP-328. See order blank on 
p. 6.) 


Semimounted Plow 
Features Draft Control 


ed on paper by 


R. W. WILSON 


wih thas 


SEMIMOUNTED plow with a 3- 
point hitch and with depth of plow 
controlled by the tractor draft control 
system has been developed by Ford. 
Fig. 1 shows the system linkage in 
plowing position. The top link strut 
can transmit a compressive load to the 
tractor top link. A single caster wheel 
is attached pivotally to the rear of the 
plow, actuated by means of a single- 
acting remote hydraulic’ cylinder. 
This cylinder is connected by hydraulic 
hose to the large lift cylinder of the 
tractor hydraulic system so that the 
same oil pressure is exerted in the re- 
mote cylinder lifting the rear of the 
plow as in the internal tractor cylinder 
which controls the lift of the lower 
links. 
Since it is desirable to raise the front 
continued on p. 128 





Draft 


sensing force into the top link is more nearly proportional to actual draft in varying soil conditions 


than is case with fully mounted plow. 
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lf your thirst for 
advancement is unslaked... 


DOUGLAS AIRCRAFT COMPANY 
MISSILES AND SPACE SYSTEMS 


has immediate openings 
in the following fields— 


Electrical and Electronics: 


Control System Analysis & Design 
Antenna & Radome Design 

Radar System Analysis and Design 
Instrumentation 

Equipment Installation 

Test Procedures 

Logic Design 

Power System Design 


Mechanical Engineering — 
Analysis and Design of the following: 
Servo Units 
Hydraulic Power Systems 
Air Conditioning Systems 
Missile Launcher Systems 
Propulsion Units and Systems 
Auxiliary Power Supplies 


Aeronautical Engineering: 


Aerodynamic Design 

Advanced Aerodynamic Study 

Aerodynamic Heating 

Structural Analysis 

Strength Testing 

Dynamic Analysis of Flutter 
and Vibration 

Aeroelasticity 

Design of Complex Structure 

Trajectory Analysis 

Space Mechanics 

Welding 

Metallurgy 


Physics and Mathematics: 


Experimental Thermodynamics 

General Advanced Analysis in 
all fields 

Computer Application Analysis 

Computer Programming and 
Analysis 

Mathematical Analysis 


For full information 

write to: 

Mr. C. C. LaVene 

Box 620-0 

Douglas Aircraft Company, Inc. 
Santa Monica, Calif. 





KOHLER 


PRECISION 
CONTROLS 


Relied upon for 
quality, 
engineering, 
workmanship 


Kohler Precision Controls include 
a wide range of valves, fittings 
and parts in various types and 
sizes for industrial equipment, 
automotive, aircraft and missile 
applications. Complete facilities 
in one plant, with unified super- 
vision, contribute to maximum 
control in manufacture, prompt 
deliveries. Ultra-sonic cleaning 
facilities. Air filtered to 10 mi- 
crons in area where hydraulic sys- 
tem components are assembled, ~ 
tested and packaged. 


KOHLER CO. Established 1873 KOHLER, Wis. 
Send for catalog with complete data on: 


CHECK VALVES JET ENGINE PARTS 
Cone Type 
Soft Seat Type 


Swing Type 


AIR VALVES 


NEEDLE VALVES 


PRESSURE RELIEF 


VALVES ENGINE PRIMERS 


UU eae ea 


e Bra Fittings e Electric Plants e 
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of the plow first on approaching a 
headland, the size and geometry of the 
remote cylinder were designed so that 
less oil pressure is needed to lift the 
lower links than the rear of the plow. 
Oil, following the path of least resist- 
ance, raises the front first. As the 
front of the plow is raised, the top link 
strut pulls away from its stop on the 
plow A frame. At a predetermined dis- 
tance, tension is applied to two springs, 
which are attached between the float- 
ing top link strut and the plow frame. 
This tension tends to increase the pres- 
sure required to lift the front of the 
plow and tends to lift the rear, reduc- 
ing the pressure required to extend the 
remote cylinder. The oil again follows 
the path of least resistance and is di- 
verted to the rear cylinder to raise the 
rear of the plow. When the rear cyl- 
inder is fully extended, the rear links 
rise to the top of their motion and au- 
tomatically cut off the oil supply to the 
system. 


An Unexpected Advantage 


With this system of hitching, the 
draft sensing force into the top link 
is more nearly proportional to actual 
draft in varying soil conditions than is 
the case with a fully mounted plow, 
hence the draft control system meas- 
ures the draft more accurately. This 
comes about because the transport 
wheel automatically carries more or 
less weight depending upon oil pres- 
sures in the tractor hydraulic system. 
A high oil pressure, which occurs when 
the intensity of the draft signal is nor- 
mally low, results when the transport 
wheel carries a greater load. This 


permits loading the tractor nearer the 
maximum power available. 


>» To Order Paper No.96U .. . 


on which this article is based, seep. 6. 


Improving Design 
Of “Red Hot” Motors 


n paper | 


E. A. LINKE 


ECREASING the voltage aids in the 

design of motors for 1000-F tem- 
perature environments because the 
proportion of space taken by insulation 
is reduced. 

The number of materials suitable for 
insulation at 1000 F is very small. 
Table 1 lists the insulations that might 
be used. They are refractory materi- 
als, brittle, with low expansion coeffi- 
cients, high moisture absorption, and 
low elongation. Until someone formu- 
lates a mica or ceramic elastomer, 
1000-F insulation is bound to be thick 
and have a iow effective dielectric 
breakdown characteristic. 

On the other hand, the voltage rating 
of a motor will influence its insulation 
thickness and increase the space avail- 
able for active winding conductors. 
Fig. 1 shows that above a certain volt- 
age the output per pound decreases 

continued on p. 132 


Table 1 — Available Motor Insulating Materials for Different 
Temperature Ranges 


Paper 

PVC (mod) 

Formvar 

Polyesters 

Melamines 

Phenolics 

Alkyds 

Epoxies 

Mylar 

Nylon 

Isonel 

Alkanex 

Kel-F 

Teflon 

Neoprene 

Butyl Rubber 

Hycar 

Viton 

Silicone Elastomers 
Silicone Glass 

Silicone Mica 

Asbestos 

Samica 

Aluminum Silicate Paper 
Isomica 

Recombined Mucovite Mica Paper 
Integrated Phlogopite, Silicone Bonded 
Micalex 

Oxide Coatings 
Porcelain 
Electrophoretically Deposited Mica 


5 





SAE JOURNAL, JANUARY, 1960 








How 
Aluminum 
Hub Caps 


can save up to 


*t22 per car 








Aluminum Hub Caps 





Reynolds wa 


cers Horan A Aluminum 





me 


The new LARC-5 


has everything designed for lightweight 


ruggedness including planetary 


axle ends by Clark 


The Army’s new amphibious lighter, 
the LARC-5, with welded aluminum hull 
and water-tight cargo deck, is designed to 
give better performance both in water and 
on land. It’s essentially a marine craft, 
but has four low-pressure tires which give 
exceptional on-land mobility. The Larc’s 
designers, the Ingersoll Kalamazoo Divi- 
sion of Borg-Warner Corporation, chose 
Clark Planetary Axle Ends for this vehicle. 


By putting the final power reduction in 
these Axle Ends, 70% of the torque load 
is taken off the axle shafts and other parts 
of the power train, allowing light weight 
yet reliable component design. 

This is another example of how Clark’s ‘i a he 
: : ; With Clark planetaries, final 
design experience and broad standard line reduction is accomplished in hub, 
of axles and axle ends—the broadest in by sun gear splined to axle shaft. 

. Ring gear is fixed; wheel is driven 
the industry—can serve the needs of by three revolving planet gears. 
trucks, tractor shovels, and other heavy 
duty vehicles. Clark Planetary Axles, for 
example, are available in capacities rang- 
ing from 6,500 lbs to 120,000 lbs. For 
further information, address a card or a 


call to: 


cla i] CLARK EQUIPMENT COMPANY 
PTT Tat AUTOMOTIVE DIVISION 
q Buchanan 5, Michigan 
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YOU CAN DEPEND UPON PM 


UNIVERSAL DIGITAL 
TRANSDUCER INDICATOR 


Just ONE model from PM's family of 


null-balance servo type instruments 


UDTI gives direct readout of 
weight, pressure, thrust or torque 
from any bonded or unbonded 
strain gage transducer 


@ Basic indicator accuracy 

@ For use with bridges from 5 
mpedance 
Self-contained calibrator 

7 


from 


Spon contro 


Internal strain gage power supply 
volts DC 


F.0.8. Detroit $1550 


Remote digital indicator 


Strain goge 
tronsducer 


Tongue 


SAMPLE APPLICATION 
bar dynamometer 
with the UDTI-2 

may be either o standord pickup for measur 
bonded 


Strain gage draw 
readings are simplified 


Strain gage arrangement 


ing tension or a pair of strain gages 


to the tongue of the towed vehicle 


Other PM instruments can measure 

LOAD « THRUST *« TORQUE + FLOW 
WEIGHT * TEMPERATURE *DISPLACEMENT 
VOLTAGE + PRESSURE with the highest 
accuracy attainable in industrial and lab 


oratory applications 


PERFORMANCE MEASUREMENTS 


COMPANY 


15301 W. McNichols, Detroit, Michigan 
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continued from p. 128 
rapidly with voltage. The conven- 
tional 115-v point gives a value of 0.23 
hp/lb while 26 v gives 0.52 hp/lb, a 
gain of 2.25 to 1.0. 

Since the curve does not have a 
maximum, the selection of the opti- 
mum voltage will depend on it and 
other considerations. The combina- 
tion of generation, transmission, and 
motor weight can be used to determine 
the optimum. The use of 26 v on d-c 
and a-c servo motors and other servo 
components indicates this may be the 
best compromise. 


To Order Paper No. 112T... 


on which this article is based, see p. 6. 


SPECIFIC OUTPUT HP/LB 


60 
DESIGN PHASE VOLTAGE 


2" DIA. 4 POLE, 3 PHASE, 400 CYCLE 
INDUCTION MOTOR ——————— 


Fig. 1 — By lowering voltage from 115 to 26, a 
2/1 gain can be achived in hp/Ib ratio of motors 
for 1000-F operation. 


Common “Tolerance ~ 
Language Is Needed 


on by 


Robert Barrett 

ESIGN ENGINEERS gradually are 

realizing the advantage of statisti- 
cally-derived tolerances, but the prob- 
lem of communications still exists. 

There are drafting symbols for weld- 
ing and surface finish . . . and cross- 
hatching to designate a variety of ma- 
terials. However, no formal method 
exists for designating statistically-de- 
rived tolerances which require com- 
ponent parts to be made within limits 
of a controlled process. But such 
methods can be worked out. For ex- 
ample: 

Suppose we have a 2.000 in.+0.003 
in. shaft. 

We might show the size and toler- 
ance dimensions as 2.000 in. + 0.003 in. 
(95% + 0.002 S8.Q.C.) 

or 

We might try to utilize language 

more readily understood by the shop 


and specify as 2.000 in.+ 0.002 in. (56% 
salvage limit + 0.003 in.) 

Both methods require uniform dis- 
tribution of sizes about the same mean. 

. . . But, whatever the method used, 
there is great need for a “statistical 
tolerance” language that can be un- 
derstood by everybody. Only thus can 
a process be statistically controlled and 
so benefit from tolerance increases of 
50 to 100% with no loss in product 
quality. 

Serving on the Production Forum 
panel at which this discussion was 
given were—in addition to Robert 
Barrett, the following: Bernard Litzau, 
International Harvester Co., chairman; 
Ray Morris, IHC, secretary; Larry Lin- 
son, Bucyrus-Erie Co.; Sam Ouweneel, 
Allis-Chalmers Mfg. Co.,; and John 
Benjamin, Seaman Andwall Corp. 


To Order SP-328 . . . 


on which this article is based, see p. 6. 


Comprex Supercharger 
Road Tested in a Truck 


on paper by 


ent C 


Max Berchtold and H. P. Gull 


eaker 


HE Comprex supercharger (described 

in SAE Journal, September 1958, pp. 
68-71) has been installed and road 
tested in a White truck tractor (model 
9000) with a Cummins diesel engine 
(JT-6-B-20°). 

This supercharger, being relatively 
small in diameter could be mounted on 
the engine without the silhouette pro- 
truding excessively. The necessity of a 
drive imposes limitations on the possi- 
ble location of mounting in many ap- 
plications. A parallel arrangement to 
the engine centerline usually works out 
as the most satisfactory version, inas- 
much as the Comprex can be driven 
from one of the available accessory 
drives on the engine. The unit is sup- 
ported by the engine manifold, which 
eliminates the need for hot pressurized 
expansion joints. 

In the White truck installation (Fig. 
1) dual air intake pipes are used for 
road evaluation. The new intake sta- 
tor will need only a single pipe con- 
nection to the air cleaner. The air 
cleaner and connecting pipes to the 
engine are selected to limit the pres- 
sure drop to 6 in. of water. The pres- 
ent exhaust system maintains a back 
pressure on the supercharger of about 
8 in. of water. It should be kept in 
mind that requirements for the low- 
pressure intake and exhaust are 20% 
larger than the engine flow, since some 
air blows directly through the super- 
charger. This has a disadvantage with 
respect to size. It helps, however, to 
keep both rotor temperature and muf- 
fler temperature low. 

To Order Paper No. 118U... 


on which this article is based, see p. 6. 
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in hydraulic performance 


Webster 
“HC” SERIES POSITIVE DISPLACEMENT GEAR-TYPE PUMP 


Tough, tenacious... Terratrac! When this powerful 
diesel dozer flexes its hydraulic muscles, things move! 
Just a touch on the control lever triggers the action... 
a Webster “HC” pump follows up with a surge of oil 
power to handle big loads fast. 

This is just one application of the big capacity “HC” 
series. There are many more. On all types of heavy 
industrial and road building equipment it powers 
demanding hydraulic jobs with speed, stamina and reserve. 

And, there are additional reasons engineers specify 
the “HC” series .. . they’re compact, adapt easily to the 
product and job, dependable. That’s why when you figure 
on Webster, it adds up to the dynamic difference that pays! 


Call the man ld til 


OIL HYDRAULICS DIVISION 


WEBSTER ELECTRIC 
RACINE-wis 
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when your PLANS 
call for WHEELS cai// 


ELECTRIC 


For experienced sales engi- 
neering and the fast design- 
to-delivery-date service our 
central location offers you. 


Your ELECTRIC sales engineer is an able 
helper when it comes to putting your ideas 
on wheels. He can help you with a new 
design, make cost-cutting suggestions for 
a redesign, give you prices while you’re 
planning. 

What’s more, we back him up—with the 
production capacities and qualities of an 
automated operation, an ideal location and 
years of agricultural and industrial expe- 
rience. 

Call or write today for the exact disc or 
spoke-type wheel (steel or rubber tired), 
rim, hub, axle or component part you're 
looking for. 


“What we se// is quality and service” 


} Li P 
WHEEL COMPANY 


Write to Department 5-3 
120 M. 28th St., Quincy, Illinois 
BAidwin 2-5320 
Division of The Firestone Tire & Rubber Co. 
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FAIRCHILO F-27 MK-Si/ 
SINGLE-ENGINE FLIGHT PATHS 


TEMPERATURE - 92°F 


T.0. ELEVATION - 50 FT 


HUMIDITY -65% 


ENGINE FAILURE @ V,=¥, 


Tt Te 


bot Ss 
0 2 13 


2 . 6 5 
DISTANCE, THOUSANDS OF FEET 


Fig. 1 — These flight paths illustrate the added safety and economy to be had from standby rocket 


power. 
load increase of 17 passengers. 


Standby Rocket Power 
Coming For Transports 


Based on talk by 


G. EDWARD RICE 
Aerojet-General Corp 
(Presented before SAE Wichita Section 

TANDBY rocket power can provide 

a much higher level of safety for 
civil aircraft and return a worth-while 
profit to the operator through in- 
creased operating revenues, or other 
advantages, or both. 

The gross weights and payloads of 
transport aircraft generally are limited 
at several points along the routes by 
high temperatures, high field eleva- 
tions, runway lengths, nearby obstacles, 
or a combination of these. The gross 
weights allowable are determined by 
the performance of the airplane in 
take-off and approach with one engine 
inoperative, or in landing with all en- 
gines operating. In these configura- 
tions, the performance remains critical 
for only short periods. And because 
this is so, such limitations can be re- 
duced or eliminated and the level of 
safety improved by the increased climb 
and acceleration provided by the in- 
stantly available thrust of standby 
rocket engines with relatively short 
duration. 

The magnitude of the standby rocket 
assist can be seen by reference to Fig. 
1. which shows the flight path of a 
Fairchild F-27 with and without rocket 
assist. Without standby power, the 
maximum weight of the aircraft would 
be limited to 32,000 lb, whereas with 


In this instance, the obstacle is cleared with twice the margin of safety and with a pay- 


two 1000-lb thrust standby rocket en- 
gines it would be capable of clearing 
the obstacle with more than twice the 
margin at 35,700 lb gross weight. This 
represents an increase of 3700 lb in 
gross weight, or a net payload gain of 
17 passengers and baggage. 


Thor Program Taught 
Time-Saving Technique 


Based on paper by 


R. Stoner 
and 


F. C. Allgreen 
Douglas Aircraft Co. 


NGINEERING shortcuts were learned 

in the Thor program which will be 
of great help in any future crash pro- 
grams. One of these was to make the 
most of modification kit drawings. 
Kit-type engineering drawings helped 
immeasurably to expedite engineering 
release. The technique allowed release 
of incompleted drawings for the ad- 
vance purchase of materials, manu- 
facturing, and assembly of units while 
engineering proceeded on accessory- 
type equipment. The release of the in- 
completed drawing was followed at a 
later date by the release of the modifi- 
cation kit drawing, which completed 
the engineering of the unit. 


To Order Paper No.97U . . . 
on which this article is based, see p. 6. 
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Major airlines around the world..... 


ee a 


— 


“Here’s why we use 
IH power in our 
all new self-propelled 


and portable 2 400-cycle 
roe Fon, YOUNG power Units... 


Design Engineer, 
Hobart-Motor 
Generator Corp. 


"Wide range of power sizes available in the 
International line fits in with Hobart plans to offer the 
customer a wide selection of models to choose from. 


*tRugged industrial design, incorporating the latest 
developments for economy and dependability, is spec- 
ified for Hobart equipment. IH power meets all 
requirements. 


"Past performance with proof of satisfactory opera- 
tion is required, too. International records show millions 
of hours of trouble-free performance on the job. 


®tWorld-wide parts and service facilities is another 
one of International’s strong points. We know that 
Hobart ground support units never sit idle waiting for 
IH parts and service.99 


HOBART 


aircraft 


energizers 


powered by 


UV-549 V-8 en- 
gine 257 max. 
hp @ 3,400 
rpm Gasoline, 
LP Gas or Nat- 
ural Gas. 


When your products advance to the design stage, 
check into the complete International engine line 
—14 carbureted models, 10 diesels, from 16.8 to 
385 max. hp. You'll like the one common feature of 
all 24 engines: fastest payback power for users. 
Just call or write International Harvester Co., 
Engine Sales Dept., Construction Equipment Divi- 
sion, Melrose Park, IIl. 


m@ INTERNATIONAL’ 


International Harvester Co., 180 N. Michigan Avenue, Chicago 1, Illinois 
A COMPLETE POWER PACKAGE: Crowler and Wheel Tractors ... Self-Propelled 
Serepers and Bottom-Dump Wagons...Crawler and Rubber-Tired Loaders ... Off- 
Highway Haulers ... Diesel and Carbureted Engines ... Motor Trucks ... Farm Tractors 
and Equipment. 





SILICONE NEWS from Dow Corning 


Versatility For 


SE a Sig 


SILICONE FLUID 


Silicones Improve Cooling Efficiency, 
Increase Horsepower, Reduce Noise 


At high car speeds, engines waste valuable horsepower driving fans when 
cooling is least needed . . . yet fail to provide sufficient cooling at low 
speeds. Is there a solution to the problem? Yes, it’s the temperature 
sensitive Visco-Drive developed by Eaton Manufacturing Company. 


As underhood temperature rises, the automatically regulated Visco-Drive 
increases fan rpm to produce the required cooling; permits greater cool- 
ing efficiency at low engine speeds without the disadvantage of fan noise 
at high speeds. 


Dow Corning 200 Fluid is specified as a viscous drive medium because 
it’s many times more stable than petroleum-base oils. According to Eaton 
engineers, using a silicone fluid assures reliable, uniform performance 
over long periods of time under widely differing conditions. Such depend- 
able performance is attributed to the fluid’s unusual combination of 
properties — retention of near-constant viscosity over a wide temperature 
span; exceptional resistance to breakdown due to shear; and resistance 
to gumming and oxidation. 


ee er re a RR RRR tn 


Your nearest Dow Corning office is the 
number one source for information 
and technical service on silicones. 


Designers 


! i | 
Compressibility of - 7 


sale. Silicone Fluids Bi 


vs. Mineral Oil 


MINERAL O11 
+ + 


= 


Pressure, psi 


> + 


200 FiuID 
0.68 cus. 


Percent Compression 


Compressibility Advantage. The excep- 
tional versatility of Dow Corning silicone 
fluids makes possible many new designs— 
is also used to increase the efficiency of 
existing products. Compressibility at high 
pressure is an excellent example of a char- 
acteristic put to a practical advantage. 
Designers at Cleveland Pneumatic Tool 
Company developed “liquid springs” for 
the Lockheed F-104 Starfighter with 30% 
smaller oil chambers than shock absorbers 
that depend on organic fluids. Because the 
silicone fluid specified has much greater 
compressibility, it takes only 26 cubic 
inches of fluid to cushion each of the main 
landing wheels. 


Uniform Damping. Miniaturization of 
instruments, from accelerometers to d/p 
cells, has been attained by effective use 
of silicone fluid as the damping medium. 
Improved performarice is another benefit. 
Both are major advantages realized through 
the unique combination of properties 
available only from Dow Corning sili- 
cone fluids. 


For your copy of the fact-filled, designers 
reference “Engineering Guide to Silicone 


Fluids”, write Dept. 9101. 


Dow Corning CORPORATION 


ATLANTA BOSTON CHICAGO CLEVELAND 


MIDLAND. MICHIGAN 


DALLAS LOS ANGELES NEW YORK WASHINGTON, DO. Cc. 


SAE JOURNAL, JANUARY, 1960 





Obituaries 


FREDERICK BRUNNER ... (M’27) 
. .. purchasing agent for SWISS-AIR 
Swiss Air Transport Co. Ltd... . died 
September 14... born 1892. 


DR. ALFRED J. BUCHI ... (M’39) 
..- Mechanical engineer at engineering 
office of Swiss Institute of Technology 
... died October 27... born 1879... 
worked to embody in concrete applica- 
tions the idea of heat economy in diesel 
and gas engines. 


. sales 
. . died 


E. R. CAROLIN ... (M’52) .. 
manager for Kelsey Hayes Co. . 
August 11... born 1909. 


A. F. KLINGNER ... (M’19) ... re- 
tired ... died October 14... born 1885. 


DAVID C. McVEY ... (M’56) .. . de- 
velopment manager for petroleum, 
tractor, farm equipment and railroad 
industries at Climax Molybdenum Co. 
... died November 17 .. . born 1912. 


GARNET P. PHILLIPS ... (M’44) 

. . general supervisor of foundry and 
research, Mfg. Research Department, 
International Harvester Co. ... died 
November 29... born 1902. 


VICTOR H. SCALES... (M’44)... 
former bureau correspondent of The 
Associated Press and retired writer on 
technical subjects . . . died November 
17... born 1894. 


FRANK S. SPRING ... (M’23)... 
consultant position with Convair Divi- 
sion, General Dynamics Corp., designed 
seats for present Convair 880 and 600 
jet liners .. . died August 12... born 
1890. 


F. TIMM ... (M’30) .. . truck & bus 
manager at General Motors Interna- 
tional A/S in Copenhagen .. . died 
October 30... born 1898 .. . was an 
influence on development of road trans- 
port in Denmark and Norway. 


FRED I. TONE... (M’10) ... re- 
tired .. . died November 15 .. . born 
1879 . . . recently received 50 year cer- 
tificate. 


HANSFORD B. TRUSLOW 
(M’43) ... president of Richmond Auto 
Parts, Inc. .. . died October 2... born 
1896. 


F. P. ZIMMERLI ... (M’27) ... re- 
tired chief engineer of Barnes-Gibson- 
Raymond Division of Associated Spring 
Corp. . . . died December 12 .. . born 
1894 .. . was active on SAE Shot Peen- 
ing Committee and was a member of 
SAE ISTC Committee. 
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SAE MEMBERS 


continued 


JOHN DiPIPPA has become techni- 
cal writer on the Boeing 720 project for 
Cushing & Nevell. Previously he was 
A & E inspector at Trans-Ocean Air- 
lines. 


KENNETH L. CLARK, previously de- 
sign engineer for Missile Division of 
Chrysler Corp., has become test engi- 
neer at Westinghouse Electric Corp. 


JOHNSON 


HOWARD KEHRL, is studying in- 
dustrial management at Massachusetts 
Institute of Technology under a Sloan 
Fellowship. He is on leave of absence 
from General Motors Corp. where he 
was recently appointed director of en- 
gineering laboratory at the Chevrolet 
Engineering Center. 


RICHARD L. GATES has become 
production development engineer for 
Unit Structures, Inc. Formerly he was 
chief engineer at Prescott Co. & Sterl- 
ing Engine Co. 


fappets 
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* for all engine applications 


All of the engineering and manufacturing ef- 
fort at Johnson Products goes into producing a 


better tappet. 


Continual experimentation and exact- 


ing quality control make JOHNSON TAPPETS worthy 

of your consideration. Only proven materials, 

covering a range of hardenable iron, steel, and chilled 

iron of various alloys, are used in JOHNSON TAPPETS. These tappets are 
successfully used in jobs ranging from light duty to the 

most severe, punishing applications. Serving all industry that 


employs internal combustion engines. 


“tappets are our business” 


JOHNSON ()) PRODUCTS 


MUSKEGON, 


MICHIGAN 





New Members Qualified 


These applicants qualified for admis- 
sion to the Society between November 
10, 1959 and December 10, 1959. Grades 
of membership are: (M) Member; (A) 
Associate; (J) Junior. 


Atlanta Section 
James M. E. Akridge (J). 
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British Columbia Section 
John Clifford Stainsby (M). 


Buffalo Section 


Paul K. Beatenbough (M), Felix G. 
Masci (J), H. Hugh Turner, III (A). 


Central Illinois Section 


Ralph Eugene Denning (J), George 
W. Dudley (J). 


Chicago Section 


David G. Benson (J), Don Carter 


HARTFORD MACHINE SCREW CO., HARTFORD 2, CONN. 
Division of Standard Screw Company 


(J), Louis G. DeGrace, Jr. (J), Paul 
Charles Erickson (J), Richard Earl 
Fiser (J), Earl Douglas Grange (M), 
Donald Jacobs (M), Edward P. Migit 
(A), Poul J. Olsen (M), Jack M. Rich- 
ards (M), Kenneth B. Shelton, Jr. (J), 
Dale Stanley Wahlstrom (J), Edward 
S. Yablonski (A). 


Cincinnati Section 
William A. Grissom (J). 


Cleveland Section 


Ralph Paul Alberts (J), Malcolm 
Charles Daykin (J), Thomas Matthew 
Franklin (J), Wilbur R. Meredith, III 
(J). 


Colorado Section 
Donald F. Joy (J). 


Dayton Section 


Von Dean Harrison (J), Bernard S. 
Mehall, Jr. (J), David L. Ritchey (J), 
Walter Stanley (J), Richard Leon 
Ummel (J). 


Detroit Section 


David D. Anderson (J), Richard P. 
Baribault (M), Jack S. Clifford (J), 
John R. Costello (A), George J. Currier 
M), David E. Dunn (M), James Adel- 
bert Groening (J), Martin J. Hermanns 
(J), Rudolf Kaegi (J), Charles L. Klee 
(J), Frederick W. Krey (J), Leo Robert 
Marcy (J), Joseph Nagy, Jr. (M), Ed- 
ward A. Nicol (M), Patrick Barry Ni- 
land (M), Frank George Rising (J), 
Wilford J. Schaldenbrand (J), Robert 
E. Spencer (J), John W. Steggall (J), 
Charles Loren Sutherland (J), Mike A. 
Todosciuk (J), Edgar I. Wylie (J). 


Fort Wayne Section 
William D. Kreider (J). 


Indiana Section 


O. Ott Coleman (M), R. Gene McCul- 
lum (J), Stuart Paul Ramsey (J). 


Kansas City Section 


Gilbert W. Gaarder 
Lloyd Hainworth ‘M). 


(M), Donald 


Metropolitan Section 


Robert Joseph Capazzi (J), Angelo 
William Castellon (J), Dezi Joseph 
Folenta (J), C. K. Hellriegel, Jr. (M), 
Ladislav Kadlec (M), Kenneth Lang- 
ridge (M), Paul L. Mathis (M), James 
Robert Nile (M), Guenter H. Storbeck 
(M), Adolf W. Strom (J), Frank J. 
Vicari (A), Erwin A. Zeiser (M). 


Mid-Continent Section 
Douglas A. Markey (M). 


Mid-Michigan Section 


Joseph E. Godfrey (M), George A. 
Hach (M), Joseph J. McAnallen (J), 
continued on p. 140 
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MEW SPICER 1550 SERIES 
UNIVERSAL JOINTS ... 


A bigger, more rugged universal joint —,..semescensy 
for trucks with 29,000-30,000 GVW 


Spicer is now manufacturing a completely new series of universal 
joint . . . the 1550 series. With 20% greater bearing factor and a 
minimum elastic limit 20% greater than previous 1500 series 


joints, the 1550 series is a bigger performance value . . . at lower cost. High Angle—Inter Axle Assembly 
End Yokes are Standard 


The new 1550 series universal joints give you 
these important performance advantages: 


@ Reverse Spline Center Bearing construction. 


@ Crowned Bearing Races, for better bearing 
alignment, longer life. 


@ “U” bolt and snap ring design for reduced 
maintenance costs. 


@ Synthetic double lip type seal, for tighter, 
more positive sealing. 


Multiple Shaft Assembly 
With Center Bearing 


Short Coupled 
Assembly 
Flange Yokes or End 
Yokes are Optional 


@ Shorter length flange face to flange face on 
short coupled sets, to take full advantage of 
The 1550 series is now available in all 


available space. erie I 
om ; present variations of the 1500 series— 
@ Extremely close limits of static and dynamic including short coupled, high angle and 


balance for vibration-free operation. long slip propeller shafts. 
For more complete details on the new 


1550 series universal joints write to Dana 


Corporation, Toledo 1, Ohio. 
ar A han ge SERVING TRANSPORTATION — Transmissions 
Nay Auxiliaries e Universal Joints e Clutches Propeller 


Shafts e Power Take-Offs e Torque Converters 


CcCoRPORATION Powr-Lok Differentials e Gear Boxes e Forgings 


Axles @ Stampings e Frames e Railway Drives 
Toledo 1, Ohio 


Many of these products are manufactured in Canada by Hayes Steel Products Limited, Merritton, Ontario 
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Raymond G. Knudsen (M), Thomas W. Clingan (J), Philip Dimitriou (J), 
Harold Mohar (J), Jack M. Wales (J). Norman E. Olson (J), Fred Robert 


New Members Qualified Schroeder (A), Richard A. Seward (J), 
Montreal Section Park Q. Wray, Jr. (A). 


continued from p. 138 Rene Carbonneau (J), Maurice Morin 
(J), Gilles Poitras (J). Northwest Section 
, Peter A. Esbensen (J), Stephen A. 
Frederick N. Mueller (J), Duane E. New England Section Forsberg (J), William Preston French 
Wood (J), M. L. Zuehlke (M). Thomas Robert Egan (J), Robert F. (J), Robert Joseph N. Rousseau (J). 
Purchase (A). 
Milwaukee Section Ontario Section 
Robert A. Dimberg (M), Levi E. Northern California Section William Francis Cushing (M), John 


Haigh (J), Wilbur W. Jarvis, Jr. (J), William A. Brummond (J), William C. Hastings (A), Otto Erwin Hyder 
(M), A. C. Jemison (A), Donald M. 


Turnbull (M). 


Oregon Section 
Harry E. Joy (J), Michael C. Kaye 
(J). 


a 
Philadelphia Section 
Charles J. Barrow (M), Theodore R. 
Douglass (J), Lawrence Lazarow (J), 


Robert B. Mackie (J), Frederick Wil- 
liam Pyle (J), Raymond Best Schreck- 


" é : engast (J), John H. Swartz (M). 
STOLPER’S COMPLETE 


SHEET METAL Pittsburgh Section 


FABRICATION SERVICE WILL Dusan Mrkal (M). 


SUPPLY ALL THREE St. Louis Section 
Sherril F. Glover (J), Sidney Joseph 
Green (J). 


San Diego Section 


ao 
€sign William Harvey Jolliff (J), Fred 
West (A). 


creation of shape and 
style features that Southern California Section 


help boost sales. James Winchell Atwater, Jr. (J), 
Henry R. Blecha (J), Roger E. Clark 
(M), Dale Irving Fritz (J), John An- 


n in eeri drew Ganger (J), Glen Ellmore Grant 
g ing (J), Neubar Kamalian (J), Thomas J. 

Madden (J), Donald S. McCulloch (A), 
development of practical Ted Robert Melsheimer (J), Kenneth 


details that assure sound, M. Miller (M), Roy C. Morris (J), Jack 
economical construction. R. Potts (J), J. Charles Preble (J), 


Paul H. Shaff (J), Douglas A. Tum- 
b * ti mond (J), Robert Eugene Wright (J). 
a rica lon Southern New England Section 
production of sheet metal Thomas Dzakowic (J), Robert Theo- 
parts and assemblies that dore Koch (J). 


meet all specifications. ; 
Syracuse Section 


Richard E. Eastman (J). 


Texas Section 


Samuel Dean Carpenter (J), Jack 
Emery Herweg (M). 


Stolper works with steel, aluminum and stainless, 
Twin City Section 


Ask for more details — there’s no obligation. J. H. Aston (M). 


Western Michigan Section 


STOLPER STEEL PRODUCTS CORPORATION ¢ ‘3 Charles R. Stuart (A). 
ees 


318 PILGRIM ROAD os : 

Wichit t 
MENOMONEE FALLS (Milwaukee District), WISCONSIN = e - rens (M4). Ke th L 
ona . Ah Ss ’ nne » 
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PLASTICS 


in Design 
Engineering 


HOW TO SAVE TIME AND MONEY 


Choose Garlock as the source for all 
your plastic needs. You’ll benefit from 
Garlock’s years of experience in injec- 
tion molding, compression molding, 
extruding, punching, machining, and 
grinding of stock shapes and intricate 
parts. “Know-how” like this enables 
Garlock to recommend and furnish 
plastic materials exactly as you need 
them ... without delay and at the 
lowest possible cost. 


Garlock offers a wide selection of 
shapes and parts—regardless of size, 
tolerance, or quantity—in these engi- 
neered materials: 


Tefiont TFE—contains the finest com- 
bination of chemical, electrical, and 
mechanical properties . . . chemically 
inert, outstanding electrical qualities, 
low coefficient of friction . . . with- 
stands temperatures as low as —395°F, 
as high as +500°F. 


Nylon—guaranteed bubble-free . . . 
has high tensile and compressive 
strength, good resistance to heat and 
chemicals, solvents, oils and greases, 
retains toughness at temperatures 
ranging from —40°F to +350°F. 


Polychlorotrifluoroethylene (C.T.F.E.) — 
colorless, non-flammable . . . offers ex- 
cellent dielectric properties, high com- 
pressive strength, resistance to chem- 
icals, low cold flow in temperatures 
from —400°F to +390°F. 


Teflon FEP—combines the exceptional 
properties of Teflon with the advan- 
tage of being easily melt-processed .. . 
Delrint—offers metal-like strength and 
rigidity over a wide temperature 
range ... Polyethylene—light, flexible, 
excellent electrical properties ... 
Polypropylene—lightest of all known 
materials. 


Garlock will work directly to your 
specifications or, upon request, will 
gladly assist you in product design and 
development. 


For complete information contact one of 
Garlock’s 26 sales offices and ware- 


GA RLO CC HK 
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houses throughout the U.S. and Can- 
ada, or write for Plastics Catalog 
AD-171, The Garlock Packing Com- 
pany, Palmyra, N. Y. 


Canadian Div.: The Garlock Packing 
Company of Canada Ltd. 


Plastics Div.: United States Gasket 
Company 


Order from the Garlock 2,000 .. . two 
thousand different styles of Packings, 
Gaskets, Seals, Molded & Extruded 
Rubber, Plastic Products 


tDuPont Trademark 





New Members Qualified 


continued from p. 140 


(J). 


| 4 oe aca aeraee , Lawrence Joseph 
+ pie pearing and ii 


ce P _j|_}_}—_4— q y Stuckenschneider (J), Charles F. Tate 
"| | 
| a 


Fetter (J), William Thomas Fouser, Jr. 

roblems of @ (J), Wayne H. Herndon (J), Joel H. 

~ seat ring P Leet (J), Harold L. Link (A), Paul 
: Vernon Steffen (J), Joe D. Wilson (J). 


Foreign 


Richard Erwin Albury (M), Vene- 
zuela; Kenneth Troward Arter (M), 
England; George Fletcher (M), Eng- 
land; Robert Rene L. Geffroy (M), 
France; Alexander Mundlak (J), Vene- 
zuela; Manuel Manas Rodriquez (A), 
Mexico. 


q are Conditions —— 
py Altitudes H Applications Received 


The applications for membership re- 


Viabeication | , ae ceived between November 10, 1959 and 


“Aaa Perey 
_ Fri hf enon ‘ | ‘“@ i ‘ z i Atlanta Section 


December 10, 1959 are listed below. 


William S. Gray 


Baltimore Section 


usually are solved. readily with eis 
ROR an BRAPHITE falar. aan tines H. Friswold, 


Douglas Sydney Jarman, Arthur Lab- 
ron Plint, Ronald C. Thornber 


ee ——_+—+—-} Lj} it Central Illinois Section 


Edward Lee Altine, Kenneth D. Die- 
fendorf, Alvin D. Mayerchin, Charles E. 
Phenix, Dale L. Shellenbaum, Lawrence 
Stephen Tadie 


. th Chicago Section 
Many standard grades . . . countless specials — wit Ror J. Anéesess, Marvin L. Brown. 
physicals to match your performance requirements Ernest E. Freeman, Jr. Mathew L. 
exactly. Outline your application for a prompt recom- Kalinowski, Wilton E. Quant, Roger A. 


mendation. STACKPOLE CARBON Co., St. Marys, Pa. Rice, Wolfgang G. Schlegel, Ronald 
A. Steen, Ted Tom, Frederick Karl 


Waechter 


Cincinnati Section 
N. V. Fischer, John S. Knox 


Cleveland Section 
Coy Allen, Richard K. Chamberlain, 


ROCKET NOZZLES + PUMP VANES + TURBINE RINGS « GRAPHITE CHEMICAL ANODES - voLTAGE | Frank J. Hahn, Daniel T. Hanlon, Ned 
RESULATOR DISCS <- BRUSHES FOR ALL ROTATING ELECTRICAL EQUIPMENT o. WELDING S BRAz L. Lamprecht, Robert C. Larson, 
ING TIPS + ELECTRICAL CONTACTS + CERAMIC MAGNETS + FERROMAGNET! ° Fi Charles Edward Mathay, John Joseph 
VARIABLE COMPOSITION RESISTORS .. . and ther carbon, hite and electronic products. , ; 
ee ee ee ee McFadden, Matthew Pacak, Louis S. 
Papp, Donald M. Satava, Walter H. 
continued on p. 144 
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VTC ASEAN) 
THUS Le eye 


eee 


The timing chain in your car is most likely built by 
Morse. Practically all American and Canadian auto- 
motive engineers specify this make. These men know 
from experience that with Morse precision-built timing 
chain they get 40% less elongation than with any other 
make. That means more accurate engine timing for 
thousands of miles beyond normal engine life expectancy. 


To accomplish this higher durability, Morse chain 
design uses bar-link construction on every other pitch. 
Locked linkage of this type prevents chain from stretch- 
ing in spite of wear. Improved materials and the latest 
statistical control of metallurgical processes supplement 
the bar-link advantages to insure split-second timing 
for thousands of additional miles. 
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Reasons like these explain why engine builders cannot 
buy a quieter, more dependable timing chain anywhere 
else in the world. For further information on the chain 
that cuts elongation 40% write: Morse Chain Company, 
Dept. 12-10, Detroit, Michigan; or Ithaca, N.Y. Export 
Sales: Borg-Warner International, Chicago 3, Ill. In 
Canada: Morse Chain of Canada, Ltd., Simcoe, Ont. 


A BORG-WARNER INDUSTRY 
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Applications Received 
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Schefft, Maurice E. Selander, John W. 
Wolcott, ITI 


Dayton Section 
Tali A. Abul, John L. Lenz 


Detroit Section 
Van E. Aldrich, William P. Bamford, 





| 1 s i! 

| ] @ rf ae 

IL) is! % 
ers - 


IMPROVED 
Clutch Release 
ACTION 


This 14° RT ROCKFORD CLUTCH has patented levers that im- 
prove clutch release action, reduce friction and prevent lever 
throw-out. Patented rolling fulcrum pin action, in the release 
lever, results in much less wear and smoother release operation. 
The fulcrum pin automatically returns to its original position. 
Check with our engineers and let them show you how these 
patented features and many other advantages will make your 


equipment efficient and economical. 


Gives dimensions, capacity tables and complete 
specifications. Suggests typical applications. 


ROCKFORD Clutch Division BORG-WARNER 


316 Catherine St., Rockford, Ill., U.S.A. 


Export Sales Borg-Warner International — 36 So. Wabash, Chicago 3, III. 


Mc. FOR THIS HANDY BULLETIN & 
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Roland James Barlow, Philipp Becker, 
Jack M. Brandstadter, Robert G. Cas- 
sidy, Joseph Cugliari, Michael Robert 
Dragon, E. Clifford Dudley, Malcolm C. 
Goodwin, Joseph R. Harris, Ricardo 
Felix Joseph, Robert E. Kolp, Richard 
J. Kotch, James F. Light, Frank P. 
Macartney, David Franklin Merrion, 
Jerzy F. Ochocki, Raymond L. Porter, 
Tom Rasmussen, Garth R. Sayers, Er- 
nest Toth, Charles W. Unbehaun, Jr. 


Fort Wayne Section 
Kjell Pedersen, Cecil E. Webb, Jr. 


. Small 
—_ Spring Loaded 





Heavy Duty 
Spring Loaded 





Oil or Dry 
Multiple Disc 





Heavy Duty 
Over Center 





“ereaas 
eee 

Peery 
> 








Automotive 
Spring Loaded 





Indiana Section 


Roger Kendal Easton, Roland Haller, 
Robert J. Hays, George B. Shaw 


Kansas City Section 
Robert A. Hanson 


Metropolitan Section 


Robert L. Baker, Joseph A. Bryant, 
Albert J. Clancy, Juan Enrique Cruz, 
Alfonse James Faiella, Birger Ganno, 
Arthur R. Lytle, Edward R. Mueller, 
Carl John Rebhahn, Ian J. Westwood- 
Booth 


Mid-Continent Section 


Donald A. Amann, M. Duane Lackey, 
W. J. Mocha, Jr., M. Gene Whitehead 


Mid-Michigan Section 


Robert Hansen, Darwin A. Mixer, 
Cecil R. Peterson, Thomas G. Toepp- 
ner 


Milwaukee Section 


Erwin G. Dueringer, Jerome O. Just, 
Wilmer E. Witt, Neill C. Woelffer 


Mohawk-Hudson Section 
Harry A. Parker, III, Earl G. Smith 


Montreal Section 


Jorgen Hincke, Griffiths Frank Hu- 
bert, Alfred John Japp, Charles E. B. 
McConachie 


New England Section 


F. Richard Ellenberger, Robert G. 
Griffing, Joseph McBride Harris, John 
L. Riddle 


Northern California Section 


Glen William Bickley, 
Halfhill 


Donald W. 


Northwest Section 
Clifford L. Atwood, Alfred F. Benz 


Ontario Section 


William Ralph Brunt, Jr., Brace M. 
Campbell, James Stouffer Campbell, 
Edward Robert Hudson, William Joseph 
Hutchinson, Gordon Kenneth Picker- 
ing, William George Sadler 


Philadelphia Section 


Eugene Hindin, Lloyd William Hurst, 
Terence Joseph McCabe 
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TWO MAJOR SOURCES OF... 


DOWER TRANSMISSION 


BACK OF BOTH... 


In the minds and laboratories of Borg-Warner research engineers are born products 
that range from implements that till the earth to instruments that probe the universe. 


HYDRAULIC 


A whole new family of B-W hydraulic gear pumps by 
Wooster Division engineers have capacities ranging from 
0.7 gpm to more than 140 gpm at 2000 rpm and 2000 
psi. Unique use of pressure from the outlet port reduces 
clearance between bearing faces and gears for optimum 
volumetric efficiency. Engineered to meet virtually any 
specifications— giving you maximum flexibility of de- 
sign and application. Use Wooster engineers— your ma- 
jor source of hydraulic power transmission requirements. 


SERIES P2: Capacity 1.7 to 7.8 gpm at 2000 rpm. Displacement 
0.2 to 0.9 cu. in. 2000 psi. Speeds to 4000 rpm. 


MECHANICAL 


A new B-W dual range power take-off adapter by Warner 
Automotive Division engineers can be fitted to any 
tractor, operates farm implements at either 540 or 1000 
rpm. Saves time and labor . . . up-dates older tractors 
and up-grades new tractors. Engineered to virtually any 
rpm requirements for industrial applications. Use 
Warner engineers—your major source of power trans- 
mission gears, gear assemblies, ring gears and pinions, 
differential parts and assemblies, and spline shafts. 


RATED at 30 hp with momentary loads up to 40-50 hp. 6-spline: 
540-550 rpm; 21-spline: 985 to 1000 rpm. 


For Complete Information Write NOW 


WOOSTER DIVISION 


BORG-WARNER CORPORATION 
Wooster, Ohio 


WARNER AUTOMOTIVE 


DIVISION-BORG-WARNER CORPORATION 


Auburn, Indiana 


Export Sales—BORG-WARNER INTERNATIONAL-—36 S. Wabash Ave., Chicago 3, lil. 
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Carbo-Nitriding 


Copper 
Hardening 


Carburizing 
Tempering 


Cast Iron 
Forging 


Sintering 


Stainless 
Brazing 


Malleable 
Annealing 
Carbon-Restoration 
Normallizing 


Working With These Materials: 
Aluminum 


For Any of These Processes: 


Equipment 
of any of these types 


Production 
Heat Creating 


ROTARY 


e CONVEYOR 


we UE 


SHAKER HEARTH 


e CAR TYPE 


WALKING BEAM 


TYLER 4-5700 


DETROIT 10, MICHIGAN 


6545 EPWORTH BLVD. 


e ROLLER TYPE 


Apotications Received 
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Rockford-Beloit Section 
Alfred H. Hagmann 


St. Louis Section 
Wilkes L. Maddox, Robert Pahl 


San Diego Section 
William F. Knabb 


Southern California Section 


James F. Graham, Fred L. Hartley, 
Anthony P. Morreale, James Leander 
Stormont 


Southern New England Section 
James M. Sullivan, R. W. Vose 


Spokane-Intermountain Section 


Melvin W. Lunde, Clarence Rothrock, 
Glen W. Ruby, Vernon T. Ward 


Syracuse Section 
William A. Heater, Sr. 


Texas Section 
Rip Nichols 


Texas Gulf Coast Section 


Arthur Ray Dudley, Jr., John B. Wil- 
liams 


Twin City Section 


Ray E. Brown, Lincoln Hudson, 
James McCormick 


Washington Section 
Robert Glenn Alexander 


Western Michigan Section 
Richard E. Murbarger 


Outside Section Territory 


Lawrence Graham Bannatyne, Don- 
ald S. Demo, Howard B. Herr, Kenneth 
Tolf, Roger W. Williams, Theodore M. 
Zurhorst 


Foreign 


Krishan Lal Ahuja, India; Paul G. 
Axelrad, Brazil; Cesare Cecchini, Italy; 
Francisco J. Gutierrez S., Mexico; 
Oscar V. Navarro, Argentina; Charle 
Edward MacLennan, France; Serm- 
singh Pramoja, Thailand; Ernesto G. 
Riefkohl, Puerto Rico 
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Naugatuck PARACRIL OZO 


THE OIL-RESISTANT,OZONE-RESISTANT NITRILE RUBBER 


MAPS 2 


Need color in a weather-resistant rubber product? 


PARACRIL® OZO will give you all the color you want...any 
color...permanent, gleaming color for every kind of rubber 
product, from electric wire to oil pump hose to shoe soles. 
Now you can give your product powerful extra selling 
features ...color that attracts, that warns, that identifies, 
that helps emphasize or hide. 
Along with color, PARACRIL OZO gives you a combina- 


a 


tion of weather resistance, abrasion resistance, oil resist- 
ance, flex life and other valuable rubber properties far 
surpassing conventional weather-resistant rubbers. 

See if your product doesn’t call for PARACRIL OZO. 
To find out more about this proven new rubber and the 
properties it offers your product, contact your Naugatuck 
Representative or write us today. 


Naugatuck Chemical 


Division of United States Rubber Company 


Rubber Chemicals - Synthetic Rubber - Plastics - Agricultura! Chemicals - Reclaimed Rubber - Latices 


128P Elm Street 


Naugatuck, Connecticut 


CANADA. Naugatuck Chemicals Division, Dominion Rubber Co. Lid, Elmira, Ontario - CABLE: Rubexpert, WY 





ROLLWAY MAXIMUM™M BEARINGS 


What's the limit: Heat? Shock? Speed? Or complicated 
radial and thrust loads? 


Name the combination of requirements . . . and chances 
are you'll find them met by a Rollway Maximum precision 
radial cylindrical roller bearing. If not, then Rollway engineers 
will modify any factor to meet your application. 


Rollers are crowned to prevent end-loading and the 
resultant spalling of races. Directional trueness is maintained 
by retainers of standard bronze or “Rollube” ferrous alloy 
of one niece or two piece construction. 
You may wish to refer to the Rollway Catalog and Engineering 
Data Book when writing specifications for a high precision bearing. 
It contains the first listing, by any manufacturer, of the thrust 
capacities of cylindrical radial roller bearings. Send for it today. 
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ENGINEERING OFFICES: 


Syracuse Boston Chicago Detroit 
Toronto Pittsburgh Cleveland 
Seattle Houston Philadelphia 

Los Angeles San Francisco 


A) 


BEARINGS 


F RADIAL AND THRUST CYLINDRICAL ® 


SAE JOURNAL, JANUARY, 1960 





~HYPALON 


SYNTHETIC RUBBER 


_..the best answer to many automotive design problems 


HyYPALON synthetic rubber provides qualities not available in conventional elastomers 
for automotive design problems. HyPALON can be compounded to give a completely 
ozone-proof and color-stable elastomer with excellent weather, abrasion, oil and heat 
resistance. 


This unique combination of properties has made Hypa.on the choice of many design 
engineers for a variety of automotive applications—ignition cables, spark plug boots, 
coatings for door and deck lid seals, coatings for headliners, replacement convertible 
tops, and for white tire sidewalls. 


Investigate the design advantages of HypaLon. It is currently being used for coating 
fabrics, for molded and extruded goods and for solution coatings in a range of nonstaining 
colors. For more information, call your rubber supplier or write E. I. du Pont de 
Nemours & Co. (Inc.), Elastomer Chemicals Department SAE1, Wilmington 98, Delaware. 


SYNTHETIC RUBBER 


NEOPRENE HYPALON® VITON® ADIPRENE® 


REG. y. 5. pat. OFF 


Better Things for Better Living . . . through Chemistry 
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OGMIE Stop? 
OF routine Steps? 


American Brakeblok delivers 
fop performance for both 


Scientists and researchers in American Brakeblok laboratories— 

and in the field—design automobile brake lining that serves all the needs of 
normal day-to-day driving for 99% of all motorists. 

This is lining that performs efficiently in summer heat and winter cold. 

It handles emergency stops beautifully, and provides no-fade 

performance in downtown traffic. American Brakeblok is all-around service 
lining, produced by the people who are known to make the finest 

lining you could specify. 


Ask an American Brakeblok representative to give you engineering data 
and proof of performance. Write or telephone collect. 


AU PAP a ee a 


AMERICAN BRAKEBLOK | 
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Quality Control is a BORG & BECK tradition that means 


BETTER 
CLUTCHES 


At Borg & Beck, quality control is not just a phrase to 
which we pay lip service. It is a tradition born of the long- 
standing Borg & Beck policy of building up to a standard 
—not down to a price. 

In the photograph at the left, for example, release levers 
are being checked on special equipment to make sure they 
are parallel with the pressure plate. As shown at the right, 
every Borg & Beck clutch plate is carefully tested for correct 
deflection to assure positive release. And every driven plate 
and cover assembly is dynamically balanced for maximum 
smoothness of operation. 

These exacting tests are typical of the extra care that 
goes into every step in the making of Borg & Beck clutches. 
They are your assurance of top quality, top performance, 
top value. And that means: BETTER CLUTCHES. 


THE AUTOMOTIVE STANDARD FOR MORE THAN 40 YEARS 
BORG & BECK DIVISION, BORG-WARNER CORPORATION, CHICAGO 38, ILLINOIS 
Export Sales: Borg-Warner International, 36 S. Wabash, Chicago 3 
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TAILOR YOUR TRUCKS 


1106991 EXTRA-OUTPUT D.C. GENERATOR—12 volts 
e 55 amperes @ 12 amperes at idle—For cross-country trucks, 
school buses and other vehicles with extra electrical 
equipment. 


oe fee Boke 





AMPERES OUTPUT 





EE 


3000 4000 $000 6000 7000 8000 
GENERATOR SPEED, RPM 


1117070 SELF-RECTIFYING A.C. GENERATOR—12 
volts e 60 amperes e 27 amperes at idle—For high-duty 
vehicles with heavy electrical loads . . . operating at all 
speed ranges. Ideal for excessive low-speed operation and 
curb-idling. 
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GENERATOR SPEED, RPM 


1106985 EXTRA-OUTPUT D.C. GENERATOR — 12 volts 
e 50 amperes e 14 amperes at idle—Short frame generator 
for difficult mounting applications. For vehicles in city and 
suburban use. Not for cross-country operation. 


i = T . 7 
60 -—-- 
50 + 


40 
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TO JOB CONDITIONS 


1106986 EXTRA-OUTPUT D.C. GENERATOR—12 volts 

e 50 amperes @ 20 amperes at idle—For metropolitan trucks 
and school buses, with extra electrical equipment . . 
operating at low speeds and with engine idling most of 
the time. 








AMPERES OUTPUT 
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GENERATOR SPEED, RPM 


1117116 SELF-RECTIFYING A.C. GENERATOR—12 
volts 2 105 amperes @ 10 amperes at idle—For high-duty 
vehicles with extra-heavy electrical loads . . . operating at 
all speeds. A.C. voltage available for 110 V conversion. 
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3000 4000 5000 6000 7000 8000 
GENERATOR SPEED, RPM 


Delco-Remy offers a complete line of A.C. and 
A.C.-D.C. generators that are right for the job. 


Demands on the electrical systems of trucks vary with 
their use. For best performance, whether the vehicles 
be new or already in service, the electrical equipment 
should be job-matched to meet those demands. 


Do your trucks have extra electrical equipment? Operate 
cross-country, around town or off the road? Do they 
travel at sustained highway speeds, or with plenty of 
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stop and go? Whatever their assignment, there are 
Delco-Remy extra-output generators and regulators 
job-matched to meet the electric power needs exactly. 


Delco -Remy ELECTRICAL SYSTEMS 


, FROM THE HIGHWAY TO THE STARS 
AY DIVISION OF GENERAL MOTORS ¢ ANDERSON, INDIANA 
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In the VALIANT, as in all 
other CHRYSLER cars, 
MRC Ball Bearings are 


original equipment. 
BALL AND ROLLER 


Marlin-Rockwell Corporation 


Jamestown, N. Y. 
154 
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Orscheln brake control 
systems have been chosen 

for use by Douglas Aircraft on 
Thor support trailers. 


Orscheln brake control 
systems for ground support 
have these field-tested 
advantages: positive braking 
power, light weight and 
simplicity in design 

and installation. 


Pilot models shipped 
within 24 hours on 
receipt of inquiry at no 
cost or obligation. 


the 
or th st Brake Syst 
card oF ex eageetohet eae Descun LEVER SALES COMPANY 


Moberly, Missouri 
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DO YOUR MOLDED COMPONENTS 
GIVE YOU HEADACHES? 


Compound dilemmas? Should it be Neoprene ... Buna-N ... VITON® ... Silicon or Polyacrylic? How 
about temperature . . . below zero or sizzling? Unusual pressure conditions? . . . or perhaps a highly 
destructive hydraulic fluid? 

If compound . . . temperature . . . pressure or the medium bring unusual problems to your drawing 
board call on IPC. Our “custom” approach to your application is strengthened by broad experience in the 
use of materials and molding techniques. 

Strict attention to detail is an IPC hallmark. We welcome problem solving. Ask your IPC representa- 
tive to show you samples of some unusual headaches we've cured. 


PS ®Trademark E.1. Dupont deNemours © Co. 


PK OIL seats / PACKINGS / PRECISION MOLDING Custom designed for your application. 
Se 


INTERNATIONAL PACKINGSS «ore oration 


Bristol, New Hampshire 
© IPC pf 
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Schwitzer Products 


Selected for Applicatian of 


FLUID FLOW 


and 


VIBRATION CONTROL 


stay ahead with... . 


SCHWEITZER 


CORPORATION 


INDIANAPOLIS 7, INDIANA U.S.A. 
products with a new approach © TURBOCHARGERS © FAN DRIVES 
@® SUPERCHARGERS © COUPLINGS 
® VIBRATION DAMPERS © WATER PUMPS 
© SHAFT SEALS @® HIGH EFFICIENCY FAN 
© FAN BLADES SHROUD ASSEMBLIES 
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Universal Joints, 
Propeller Shafts and 
—_ Power Take-Off Joints 
* 
nl te it New, more powerful engines, lower silhouette 
rn designs and smaller clearances of today’s 


motor vehicles demand a new type of propeller 


shaft. It takes a plenty rugged assembly of 
() CTT re much higher capacity, capable of working in 
a much smaller radius, to meet today’s 


exacting requirements. 


Having anticipated this trend to super power and 
super sleekness, “Cleveland” is ready with many new series 
of propeller shafts. These have greatly increased 
strength and decreased swing diameter and also 
incorporate the many advantages of the 
celebrated 32 tooth conventional spline 
shaft pioneered by “Cleveland”. 


Look to “Cleveland” for 
propeller shaft and universal 
joint requirements. We'll welcome 
the opportunity to work with you. 


Since 1912 
Cleveland Steel Products Corporation 


Automotive Division 


16025 Brookpark Road 
Cleveland 11, Ohio 
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One of a series 


Resolving the driver-car-road complex 


The manner in which vehicles follow each other on a highway 

is a current subject of theoretical investigation at the General Motors 
Research Laboratories. These studies in traffic dynamics, coupled with 
controlled experiments, are leading to new “follow-the-leader” 


models of vehicle interaction. 


For example, conditions have been derived for the 

stability of a chain of moving vehicles when the velocity of the 

lead car suddenly changes — a type of perturbation that has 

caused multiple collisions on modern superhighways. Theoretical analysis 
shows that the motion of a chain of cars can be stable when 

a driver accelerates in proportion to the relative velocity between his car 
and the car ahead. The motion is always unstable when the acceleration 

is proportional only to the relative distance between cars. 
Experimentally, GM Research scientists found that a driver does 

react mainly to relative velocity rather than to relative distance, 


with a sensitivity of reaction that increases with decreasing distance. 


Traffic dynamics research such as this is adding to 
our understanding of intricate traffic problems — what causes them, 
how they can best be resolved. The study is an example of the ways GM 


Research works to make transportation of the future more efficient and safe. 


General Motors Research Laboratories 


Warren, Michigan 


Car No 
10 


9 


Relative positions of 10 hypothetical cars 
after lead car goes through maneuver. 
Amplitude of instability increases, resulting 
in a collision between 7th and 8th cars. 


Relative distance in feet 


10 5 20 


Time in seconds 





New Midland Gladhand 
Lightest! Non-Corrosive! Non-Sparking! 


e Temperature-Resistant — performs efficiently at 
temperatures ranging from —50° to over 190° Fahren- 


heit! 
e Easy to Couple — couples easily, quickly — won't 
gouge or freeze to hands. 


Made of lightweight, non-corrosive DuPont Delrin 

(acetal resin), Midland’s new Gladhand is interchange- 

able with present truck-trailer equipment, and couples 

with all other gladhands. 
The new Midland Gladhand offers these exclusive 
advantages: 

e Lighter Weight—Twice, as light as aluminum. Four 
times lighter than iron! Yet more resistant to impact 
than die cast gladhands. 

e Non-Corrosive — resists salts, oil, grease, gasoline, 
soaps, solvents and moisture! 


e Non-Conductive and Non-Sparking — provides 
greater safety to haulers of flammable loads! 


e Improved Locking — no springs to break, no balls 
to jam. Ramp-type lock impervious to road grime. 


The new Midland Gladhand is now available through 
your Midland distributor. Call him now .. . try a set. 
And for more information on DuPont Delrin write direct 
to Midland-Ross in Owosso. 


ea " . MIDLAND-ROSS gwumit. 


MIDLAND CORPORATION RT 


Owosso Division TER Owosso, Michigan 


ONE OF THE 400 LARGEST AMERICAN CORPORATIONS 
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Why Chrysler chose 
Purolator filtration 
for its new Valiant... 


Purolator supplies both the air filter and oil filter for Chrysler's dramatic new Valiant. 
One important reason: Chrysler has proved that Purolator gives superior performance. 
e Compactness is another important reason. The Micronic’® oil filter, for example, is more 
compact because Purolator puts lots of effective filter area into a small volume. It suits the 
Valiant to a T—permits more efficient use of the smaller space under the hood. e There 
are many other reasons why Chrysler chose Purolator filters, of course, and why it may 


profit you to investigate Purolator filtration. Just write and ask. 


Frat PUROLATOR 


For Every Known 
Fluid PRODUCTS, INC. 


RAHWAY. NEW JERSEY AND TORONTO, ONTARIO, CANADA 
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All from 1 source... WAGNER 


Complete straight air... air/hydraulic 
... hydraulic braking systems 
FOR HEAVY-DUTY VEHICLES 


When you specify braking systems for heavy-duty or air-over-hydraulic brakes. The two new compo- 
vehicles, you can choose the system best suited to nents and the time-proven rotary air compressor 
your needs, and get the complete system from shown below point out the product development 
Wagner. Only Wagner can supply components for and the years of experience that have kept the name 
all braking systems—everything from actuating sys- Wagner Lockheed first in braking for many years. 
tems to foundation brakes for straight air, hydraulic, 


HEIGHT CONTROL 
VALVE 


Used with vehicles equipped \ 

with air suspension to keep the 

floor height constant despite variations in loading. 
Efficient air usage sharply cuts compressor pumping 
time—lengthens compressor life. 


AIR CAM 
BRAKE 


Designed for 

outstanding per- 

formance, this brake is com- 

pletely interchangeable with ROTARY AIR COMPRESSOR. Proved by 
Wagner Lockheed hydraulic billions of miles of low maintenance service on 
foundation brakes. Stand- thousands and thousands of vehicles. It provides 
ardization on Wagner brakes all the advantages that only rotary compression 
can simplify vehicle assem- can bring: rapid pressure recovery... cooler 
bly lines—reduce inventories operation ... smoother operation . . . quieter op- 
on axles—speed production. eration and longer operating life. 


CONSULT YOUR WAGNER AIR BRAKE SPECIALIST 


Let him help you with your specifications, and also 
ask him about the engineering consulting service 
available from Wagner. 


Wagner Electric @rporation 


6378 PLYMOUTH AVENUE, ST. LOUIS 33, MISSOURI 


LOCKMEED BRAKE PARTS, FLUID, BRAKE LINING and LINED BRAKE SHOES © AIR HORNS © AIR BRAKES © TACHOGRAPHS © ELECTRIC MOTORS * TRANSFORMERS + INDUSTRIAL BRAKES 
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SPEED INDICATION PROBLEMS? SEE AC! 


AC Permanent Magnet Generator—new 
lightweight, one wire compact design for 
superior speed indication performance. 


© 
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FLINT — 1300 North Dort 
Highway, CEdar 4-561! 


AC is long-experienced in the field of speed- 
ometers and tachometers—and the flexible 
shafts and sending units which transmit and 
translate the speed of a rotating shaft to a 
distant indicating dial. And AC Engineers 
continually work to improve and simplify 
these instruments—so vital to the safe and 
economical operation of all vehicles. 


The AC Permanent Magnet Generator is an 
improved and simplified sending unit for 
electric speedometers and tachometers. 


This all-new unit is lighter than conven- 
tional designs (9 ounces) and it’s smaller 
(4” long x 1.62” diameter) making it ideal 
for installations where space is at a premium 
and reliability a necessity. It uses one wire, 
making for easier installation. And it offers 


greater accuracy and longer life: It has no 
brushes; coil is potted in the housing for 
protection against vibration and corrosion; 
two oil impregnated bearings assure long 
operational service. Best of all, this new 
unit costs up to 50% less than conventional 
units. 


The AC Permanent Magnet Generator pro- 
vides a new, better solution to speed indica- 
tion problems on buses, aircraft, trucks, 
stationary engines, and gasoline, diesel or 
steam watercraft. 


If you have a speed indication problem or 
want to know more about the AC Perma- 
nent Magnet Generator, contact any of the 
AC offices listed below. This unit is for 
original equipment usage only. 


AC Reliable Products Help You Sell 


CHICAGO — 7074 North Western 
Avenue, ROgers Park 4-9700 


DETROIT — General Motors 
Bidg., TRinity 5-9197 


SPARK PLUG & THE ELECTRONICS DIVISION OF GENERAL MOTORS 


LOS ANGELES — 7666 Telegraph Rd. 
Raymond 3-5171 


PHILADELPHIA—7 Bala Ave., 
MOhawk 4-9722 


AC Presents the Art Carney Show, NBC, January 8 





What material is best for truck bodies ? 


(is8) COR-TEN High Strength Steel ! 


COR-TEN Steel provides: 50% higher yield point, 4 to 6 times greater resistance to atmospheric corro- 
sion, weight savings up to 40%, increased payloads, lower maintenance and operating costs. 


One of the most important decisions you can make in selecting your next delivery truck body is the 
material from which it is made. No one material has all the characteristics needed to produce the perfect 
delivery truck body but from the experience of thousands of users and numerous body builders, USS 
Cor-TEN High Strength Low-Alloy Steel most nearly fills the needs. 


USS COR-TEN High Strength Stee! adds strength and payload capacity to these General Baking Company truck bodies built by Boyertown Auto Body Works; 


For experience from users, let’s go to the General Baking 
Company, New York. This organization has thousands 
of trucks delivering bread in more than half the states in 
the Union. Bread trucks must never fail to make deliv- 
eries or they lose business. Efficient operation is important, 
so they must use trucks that assure low operating and 
maintenance costs and have the largest carrying capacity. 
Bodies must resist highway corrosion, shock, twists and 
strains. In this service, General Baking uses a high 
percentage of truck bodies made of USS Cor-TEN 
High Strength Steel. 


For experience from a body builder, we'll take you to 
Boyertown Auto Body Works, Boyertown, Pennsylvania. 
This company has built up a highly successful business 


featuring truck bodies made of high strength steel. 


They use USS Cor-TEn Steel for the entire body— 
framework, floors, side panels and doors. The greater 
strength of Cor-TEN Steel saves approximately 650 
pounds of weight in the average sized delivery body. 
They found that Cor-TEnN Steel’s greater fatigue resist- 
ance resulted in much lower maintenance, that paint 
lasts more than twice as long. What’s more, Cor-TEN 
Steel’s ability to take battering and to resist abrasion 
and denting goes over big with customers. 


For more information on USS High Strength Steels, 
Cor-TEN, MAN-TEN and TRI-TEN brands, or extra 
strength ““T-1”’ Constructional Alloy Steel, write United 
States Steel, 525 William Penn Place, Pittsburgh 30, Pa. 


USS, COR-TEN, MAN-TEN, TRI-TEN and “T-1" are registered trademarks 


United States Stee! Corporation — Pittsburgh 
American Stee! & Wire—Cleveland 
Columbia-Geneva Stee! — San Francisco 

Tennessee Coai/ & ‘ron — Fairfield, Alabama 

United States Stee! Supply — Stee! Service Centers 
United States Stee! Export Company 


United States Steel 








“SYSTEMATIC” ECONOMY. . . regular piggy-banking assures it...and when 


it comes to braking so does Bendix-Westinghouse! For when you specify Bendix-Westinghouse Air Brakes, 
you get the kind of long-range economy, performance and dependability that only a complete air brake 
system with all components designed and engineered to work together can give you. That’s why most of 
the nation’s leading fleet operators as well as vehicle manufacturers choose complete air brake systems 
by Bendix-Westinghouse. When it comes to new vehicles, be sure to get the safest, surest, most econom- 


ical stops available—Air Brakes by Bendix-Westinghouse. an 
Or 


SPECIFY COMPLETE AIR BRAKE SYSTEMS BY BeacdixYfeolinghouse sO} 


Keep your AIR BRAKE SYSTEM new and up-to-date with 
BENDIX-WESTINGHOUSE REPAIR EXCHANGE SERVICE! 


Bendix-Westinghouse Repair’ devices. Parts that are worn or deteriorated from long 
Exchange Service—the finest service are replaced with new parts in a factory-recondi- 
factory rebuilding program in the tioned unit. And all components are assembled and tested 
industry—will take your worn in the same manner as new devices, with maximum 

or damaged air brake equipment performance guaranteed. 
replace it with factory- Simply call or drive in to your nearest Bendix-Westing- 
rebuilt units featuring the latest engineering improve- house distributor. He can provide you with a factory- 
ments...and guarantee you new-unit operating reconditioned unit from his stock at a low flat rate based 
efficiency at a low, low cost per mile! on necessary repairs to your old equipment. Stop in 
Rebuilt to exacting factory specifications, Repair today at the familiar sign of your Bendix-Westinghouse 

Exchange Units carry the same warranty as brand new authorized distributor. 


Bendiclyfetinghonse (TUG: 


- 
4¢ 
€WAKER in TRANSPORT © IN TRANSPORT 
AUTOMOTIVE AIR BRAKE COMPANY 


General offices and factory—Elyria, Ohio. Branches—Berkeley, Cal., and Okiahoma City, Okla. 





POWER PACKED. Case-o-matic tractor featuring unique 
drive mechanism composed of regular gear transmis- 


ue 


aa ee 


<-> eS 


sion, clutch and torque converter with lock-up, makes 
use of nickel alloy steels in more than 25 components. 


Torque-converter tractor has beefed-up power pull 


Versatile nickel alloy steels 
provide the extra strength needed 


A torque converter drive in farm 
tractors manufactured by J. I. Case 
Company, Racine, Wis., is reported 
to give double the power pull of the 
same size tractor with conventional 
drive. 


Because of this tremendous power, 
rugged, versatile nickel alloyed steels 
were used to withstand the increased 
stresses on the mechanism in more 
than 25 critical components. 


For the heaviest duty parts Case 
engineers chose 4620 nickel-molyb- 
denum steel. This same alloy car- 
burizing steel goes into the spiral 


ring gear in the differential, the belt 
pulley drive gear, free-wheeler races 
in the torque converter, and the 
transmission countershaft with 
spiral bevel pinion. 


All these parts, of course, need a 
hard, wear-resisting case combined 
with a tough, impact-resisting core 
to give full dependability in the 
field. But there’s a manufacturing 
benefit, too: 4620 is consistent in 
its response to heat treatment, and 
has superior resistance to warpage 
during quenching. 


For the power take-off shaft, Case 
engineers turned to 4340 Ni-Cr-Mo 
steel containing 1.85% Nickel — 
always a sound choice when the best 


strength properties are needed in 
through hardened parts. Those made 
of 4340 nickel alloy steel harden 
uniformly even when section sizes 
vary. A third nickel-containing steel, 
8620, is performing reliably in 
lighter duty carburized parts. 


4620 and 4340 and other nickel 
alloy steels are available for imme- 
diate delivery from steel warehouses 
throughout the country. For more 
information on these useful steels 
and a buyer’s guide of Steel Service 
Centers which regularly stock nickel 
alloy steels, write us. 


THE INTERNATIONAL NICKEL COMPANY, INC. 
67 Wall Street gio, New York 5, N.Y. 


INCO NICKEL 


NICKEL MAKES ALLOYS PERFORM BETTER LONGER 
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taming toughest terrain... 


TO MOVE MORE MEN, MORE MISS/LES AT MORE SPEED, WITH MORE MOBILITY! 


Only modern, multiple-wheeled rubber-tired vehicles 
can be so versatile. They combine both mobility and 
speed ...are capable of fast highway movement and 
provide exceptional maneuverability over almost 
any kind of terrain. 

These vehicles have the advantages of: « All Wheel 
Traction ¢ Low Floatation Pressures ¢ Proven Cargo 
Stability ¢ Greater Load Capacity 

And most of these vehicles can be made of standard 
axles and transfer cases which are available through 
the world-wide military supply system. These same 
parts can be assembled in combinations to make driv- 


ing units for four, six or eight wheel vehicles. 

Today Rockwell-Standard leads the way for the 
industry with Timken-Detroit® steering axles, drive 
axles, tandem axles, trailer axles and transfer cases; 
and Hydra-Drives® torque converters and power shift 
transmissions. 

Rockwell’s 50 years of experience in designing, 
engineering and manufacturing, plus their advanced 
research and testing facilities, insure you of the ut- 
most in dependable, highest quality products. Look 
first to Rockwell-Standard for the best in power 
transmission components. 


Transmission and Axle Division, Detroit 32, Michigan 
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Versatile Ground 
Support for 
Jet Transport 


Ground Power Vehicle 


8,500 AiResearch 
Gas Turbine Units in Use 


Extremely reliable and diversified, 
AiResearch mobile ground support 
equipment provides main engine start- 
ing for turbine-powered aircraft, and 
ground air conditioning and electrical 
power for both aircraft and missiles. 
Heart of the lightweight ground 
support systems are AiResearch gas 
turbine compressors which provide 
pneumatic and/or electrical power. 
Electrical power is supplied when the 
unit is coupled with an alternator. 
GROUND POWER FLYAWAY 
UNITS for jet engine starting are 
designed to meet the need for a mobile 
low cost pneumatic power source 
which is readily air portable for 


THE 
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emergency use. These lightweight, 
self-contained units are mounted on a 
compact cart complete with instrument 
panel and enclosure. They can also be 
used for missile ground support where 
pneumatic power is required. 


GROUND POWER VEHICLES sup- 
ply both pneumatic and electrical 
power for jet engine starting, ground 
air conditioning and other ground re- 
quirements where these types of power 
are needed. Air and electrical connec- 
tions located at the front of the vehicle 
allow the operator to drive frontward 
into position. The instrument and con- 
trol panel are inside the cab, and the 
power unit is easily accessible through 


Ground Power 
Flyaway Unit 


Ground Power 
Trailer 


wide doors on both sides of the vehicle. 
Full sound attenuation reduces operat- 
ing sound level below 90 decibels at 
a distance of 10 feet. 


GROUND POWER TRAILERS pro- 
vide pneumatic power for jet engine 
starting on ground air conditioning... 
and electrical power when equipped 
with an alternator. These rugged, com- 
pletely self-contained units are also 
fully sound attenuated. Servicing is 
easily accomplished through ample 
access doors. 

AiResearch ground support equip- 
ment can be designed to meet specific 
requirements or installed on standard 
vehicles. Your inquiries are invited. 


CORPORATION 


AiResearch Manufacturing Divisions 
Los Angeles 45, California * Phoenix, Arizona 
Systems, Packages and Components for: AIRCRAFT, MISSILE, ELECTRONIC, NUCLEAR AND INDUSTRIAL APPLICATIONS 
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GET THIS NEW DESIGN AID FROM THE SULIGOWES WAN 
“MOST USEFUL REPORT ON...SILICONE FLUIDS YET PUBLISHED” 


Here's an up-to-date design file on UNION CARBIDE sili- 
cone fluids for mechanical applications that you'll find 
invaluable. Assembled by your Silicones Man, it’s the 
most thorough and useful set of engineering properties 
of silicone fluids yet published. 

Actually a working tool, it includes data sheets on 
viscosity-temperature properties, apparent viscosity vs. 
shear rate, compressibility, oxidative and thermal sta- 
bility, lubricity, thermal expansion. Other sheets are 
devoted to corrosion, specific heat, density, compatibil- 


ity, and to shipping, handling and storage data. 


Uniocking the secrets of silicones 


Rubber, Monomers, Resins, Oils and Emulsions 


fey: \-izjie)= SILICONES 


“Union Carbide” is a registered trade-mark of UCC 


It’s invaluable for designing shock absorbers, gyro- 
scopes, hydraulic systems, damping devices, liquid 
springs, valve tappets, and many other components. 
New material not available elsewhere includes viscosity- 
shear relationship of dimethyl oils at shear rates above 
10,000 reciprocal seconds. For your copy, just send the 
coupon. Silicones Division, Union Carbide Corporation, 


30 East 42nd Street, New York 17, N.Y. 


In Canada: Bakelite Company. Division of 
Union Carbide Canada Limited, Toronto 7, Ontario 


Silicones Division. Union Carbide Corporation 
30 East 42nd Street, New York 17, N. Y. 


Send at once my FREE copy: “Design File—UNION 
CARBIDE Silicone Fluids for Mechanical Applications.” 


NAME TITLE 
COMPANY 


ADDRESS 


CITY 
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STROMBERG 
CARBURETOR 
MILES-PER-GALLON 
HELP TURN CUSTOMERS INTO REPEAT BUYERS 


£- “It’s a fact, repeat sales depend many - “Right . . . and STROMBERG* carbu- 


times on carburetor performance. Good retor economy, reliability, and efficiency 
performance keeps the customer coming back build owner loyalty. It’s a product of Bendix, 
year after year. He demands good gas mileage, and they’re still the leader in automotive and 
easy starting, and no stalling.” aircraft fuel systems after forty years.” ssc. vs pxr.orr. 


Bendix-Elmira be : 
ECLIPSE MACHINE DIVISION te 


ELMIRA, NEW YORK 
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General Motors 
announces 
anew name 

for its 

Moraine Products 
Division 


DELCO MORAINE 












KNOW YOUR ALLOY STEELS... 
This is one of a series of advertisements dealing with 
basic facts about alloy steels. Though much of the informa- 
tion is elementary, we believe it will be of interest to many 
in this field, including men of broad experience who may 
find it usefu to review fundamentals from time to time. 
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Of the various methods of heat- 
treating alloy steels, one of consid- 
erable importance is that involving 
quenching and tempering. This 
method, which enhances the me- 
chanical properties of the end 
product, differs materially from nor- 
malizing and annealing (previously 
discussed in this series). 

The purpose of quenching is to 
effect a cooling rate sufficient to de- 


velop the desired hardness and 
structure. 
Before quenching takes place, 


steel is heated to a point above the 
transformation range. Quenching is 
the subsequent immersion of this 
heated steel in a circulated or agi- 
tated bath of oil, water, brine, or 
caustic; or, in the case of austemper- 
ing or martempering, generally in 
agitated molten salt baths at a pre- 
scribed temperature. Austempering 
and martempering are preferable 
where a minimum of distortion is 
desired. 

Quenching increases the tensile 
strength, yield point, and hardness 
of alloy steels. It decreases ductility 

that is, elongation and reduction 
of area. It also decreases resistance 
to impact. However, by means of 
tempering, it is possible to restore 
some of the ductility and impact- 
resistance—but only at a sacrifice of 
tensile strength, yield point, and 
hardness. 

The results of mild oil- or water- 
quenching as related to mass effect 
can be found in the end-quench 
hardenability test. Voluminous data 
concerning this test are issued by 
AISI and SAE in the form of 
hardenability bands for the various 
grades of alloy steels. 





If thermal cracking is to be 
avoided, cooling by liquid quench- 
ing should not be carried to a point 
below 150 deg F. When a tempera- 
ture of 150 deg F is approached, im- 
mediate tempering should follow. 
Because of residual stresses, no steel 
should be used in the as-quenched 
condition. 

Tempering can be defined as re- 
heating to a specified temperature 
below the lower critical range, fol- 
lowed by air cooling. It can be done 
in furnaces, oil, or salt baths, the 
temperatures varying from 300 to 
1200 deg F. With most grades of 
alloy steel, it is best to avoid tem- 
peratures between 500 and 700 deg 
because of the ‘“‘blue brittleness’’ 
that occurs in this range. Maximum 
hardness and wear-resistance result 
from tempering at low temperatures; 
maximum toughness is achieved by 
tempering at the higher levels. Of 
course, one of the essential reasons 
for tempering is to relieve the resid- 
ual stresses set up in quenching. 

Bethlehem metallurgists have de- 
voted years of study to all phases of 
heat-treating. By all means call 
them if they can be of service to you. 
And please remember, when you are 
next in the market for alloy steels, 
that Bethlehem makes all AISI 
standard grades, as well as special- 
analysis steels and the full range of 
carbon grades. 


BETHLEHEM STEEL COMPANY 
BETHLEHEM, PA. 


Export Distributor: 
Bethlehem Steel Export Corporation 





BETHLEHEM STEEL 








General Motors Reliability in Action... 


HARRISON AIR CONDITIONING 
“DESERT-TESTED”’ 
IN LOCKPORT, N. Y. 


HARRISON Provides Proven Reliability in Every Product! 


Tested on its own proving grounds . . . tested in the Harrison hot 
tunnels! This is where General Motors Car Air Conditioning first 
proves its mettle. These tunnels are used to test and prove the 
reliability and efficiency of Harrison Air Conditioning under all 
types of warm weather driving situations—from normal conditions 


Air conditioning test in action! In one to the extremes in heat and humidity. As a prime producer of 
of the Harrison hot tunnels, a 1960 


GM car is tested under extreme hot ; ad ; ; 
wuittier eniiitins proving facilities are the most modern and complete in the industry. 


automotive temperature-control equipment, Harrison engineering and 


That’s one of the reasons why Harrison is the leader in product value and 
dependability. If you have problems of temperature control . . . passenger 


comfort or vehicle efficiency . . . look to Harrison for the answer! 


TEMP RA, = 
a, 
Ls 


~ “ADE TO oRDER_ 


ARRISON 


AUTOMOTIVE RADIATORS + OIL COOLERS » THERMOSTATS « AIR CONDITIONERS + HEATERS » DEFROSTERS 


HARRISON RADIATOR DIVISION, GENERAL MOTORS CORPORATION, LOCKPORT, NEW YORK 
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@ each coupon book buys $10.00 worth of 
SAE meetings papers and Special Pub- 


lications; it costs $9.00. Each coupon 
is worth 50¢. 


@ each book is good for a minimum of two 
years. 


@ coupons will be accepted at National 
Meetings or with mail orders for SAE 


meetings papers and Special Publica- 
tions. 


@ coupon books save you time and trouble. 


(It ts requested that cash or check accompany your order for coupon books) 
Add 3% city sales tax for deliveries in N. Y. C., 
SPECIAL PUBLICATIONS DEPT. 
Society of Automotive Engineers 
485 Lexington Avenue 
New York 17, N. Y. 


Please send me SAE coupon books at $9.00 each. (Check) (Cash) for 


Name 


is enclosed. 


Company Name 


Company Address 
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ANNOUNCING THE NEW FIRESTONE 


150 million miles of rugged testing helped prove Accu-Ride Wheel Performance 
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ACCU-RIDE PRECISION WHEEL ! 


TWICE AS STRONG AS ANY OTHER WHEEL MADE 
YET LIGHTER WEIGHT FOR BIGGER PAYLOAD! 


Firestone’s great new Accu-Ride is the world’s first mass-produced pre- 
cision wheel! It’s the truest rolling wheel ever made and the only wheel 
specially designed to withstand today’s high-speed operating stresses and 
strains. On your trucks and buses, lighter weight Accu-Ride delivers 
longer service, greater load capacities—plus a maximum extension of 
vehicle and tire life through its true-rolling performance that delivers the 
smoothest, levelest ride on the road! Here’s why: Accu-Ride wheels are 
spin-formed for maximum control of dimensions, perfect balance—their 
continuous Thruweld is twice as strong as any other fastening—their 
Perma-Plate finish defies corrosion. Altogether, Firestone’s construction 
techniques bring you unmatched precision in Accu-Ride wheels, makes 
them twice as strong as any others! They’re performance-proved by eight 
years and 150 million miles of tests. And they’re available at no extra cost 
for every truck, bus and truck trailer on the road! 


HERE’S HOW ACCU-RIDE PRECISION PAYS OFF 


ACCU-RIDE PRECISION WHEELS 


True-level roll 


ORDINARY WHEELS 


"Out-of-round” roll 
Pjuvvuw TP, 
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Ordinary wheels transmit radial run- 
ee) Mea a 
ond cargo. 


_— ——— 
ce ae ee ae 
Ordinary wheels transmit damaging 


lateral run-out (wheel wobble) to tires 
and vehicle. 


Accu-Ride precision wheels practically 
eliminate radial run-out, ride 3 times 
smoother than ordinary wheels. 


a 1 @ ff 
= — eo = eS . aa 


ae o> ae, > >? 

Accu-Ride precision wheels stop lateral 
run-out damage, are 3 times more 
perfectly round than ordinary wheels. 


For free booklet on Firestone’s new Accu-Ride precision wheels, write 


AKRON 


STEEL PRODUCTS COMPANY 


1, OHIO 


INTEGRITY, QUALITY, ACCURACY, DEPENDABILITY’ 





FORD Aluminum Transmission Housings 


get permanent steel thread strength 
with AA/LO Screw-Thread Inserts 


Aluminum ‘housings are drilled and tapped, then transferred to 
Heli-Coil inserting machines on Ford assembly line. Each machine 
automatically and simultaneously installs three 5/16-18 Screw- 
Thread Inserts in seconds. 


os _ 

snd ina ili 

Inserts are picked up by air-powered rotating mandrels and wound 
into housing. 


Hoppers over the inserting machine have 1500 insert capacity. Air 
jets speed inserts as they slide through nylon tubes into the inserting 
tools. Unit was specially designed and built by Heli-Coil Corporation 
as an integral part of the Ford production line and is the first com- 
pletely automatic inserting machine to have all operations co-ordi- 
nated into a single unit. 
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Automatic inserting machines 


Tapped threads in the starter mounting pad of this 
new Ford aluminum transmission housing would 
have been too soft to resist wear caused by vibra- 
tion, impact and occasional dismantling for service. 


Ford Motor Company uses one-piece Heli-Coil 
Screw-Thread Inserts for greater thread strength 
under dynamic and static loading. With these 
precision-formed steel wire threads, there’s no 
chance of thread wear or stripping for the life of 
the transmission. 


Heli-Coil engineers designed and built high-speed 
equipment to install the inserts automatically 
right on the transfer line. There’s 

no production slowdown. 


Heli-Coil Inserts 


@ allow repeated assembly and disassembly 
without loss of thread strength 


PUTT 
AUT 


@ hold screws or studs securely under vibra- 
tion and impact 


@ prevent thread wear, stripping, corrosion, 
galling and seizing 

@ can be used in standard proportion bosses 
without need for redesign 


@ are available in a complete range of 
U.N.C. and U.N.F. thread sizes as well as 
spark plug and pipe thread series 


SS 
as 


HELI-COIL CORPORATION 
DANBURY, CONNECTICUT 


@ save assembly time, space, weight and cost. 


HELI-COIL CORPORATION 
3601 Shelter Rock Lane, Danbury, Conn. 


Send complete design data on Heli-Coil Screw-Thread Inserts. 


auueeeseseeeseenl 


NAME__ ciintiasinniiaiiniaa ai 


eee 
ADDRESS 


i neecasnieinionaeiits 
@ 3049 
SSSSSS SSS SSSSSSSSS SSS SSS SSS SSeS Bees eeeeeeee 


CITY . ZONE 


Peeeuevsgccsssssscsssssssssssss: 


IN CANADA: ARMSTRONG BEVERLEY ENGINEERING Ltd. 
6975 Jeanne Nanse St., Montreal 15, Que. 
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“PRESTO... 
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and its on! 


Packard “SPRING-RING” Battery Cables Save Time, 
save money and require no special tools. 
What’s more, they are easier to install and 
remove. A squeeze with a pair of pliers and 
they’re on, providing a high pressure contact! 
e Because they are smaller than conventional 
terminals, there is less chance of interference 
with battery filler caps and hold-downs. Packard 
“SPRING-RING” battery cables are made for 
both positive and negative battery posts, and are 
original equipment on many 1960 General Motors 
cars. « For full details contact Packard Electric 


today. Branch offices in Detroit and Chicago. 


Warren, Ohio 


rae Electric 


“Live Wire’ division of General Motors 





give the gentleman what he wants... 


When the gentleman, the great automotive industry, calls for piston rings, 


_ Thompson Products RAMCO DIVISION gives him the complete package. 


let That package includes piston ring engineering facilities backed by the 
compre e 


oukeus world-renowned Thompson Ramo Wooldridge organization; it includes 
precision, capacity and delivery insurance that only the world’s most 
modern ring plant could deliver. Such a plant is the new Ramco Division 
Plant in Manchester, Missouri. We'd like to have you see this plant in 
person, or if you can’t, through our new booklet, “Most Modern Ring 


Plant.” May we send you a copy? 


Piston Ridys ©Y THOMPSON PRODUCTS RAMCO DIVISION 


Thompson Ramo Wooldridge Inc. . P. O. Box 513 


St. Louis 66, Mo. 


AUTOMOTIVE GROUP —_ —_—— J nee 


THOMPSON PRODUCTS | THOMPSON PRODUCTS THOMPSON PRODUCTS THOMPSON PRODUCTS THOMPSON PRODUCTS 
LIGHT METALS | MICHIGAN DIVISION VALVE DIVISION RAMCO DIVISION MOTOR EQUIPMENT 
DIVISION ' MANUFACTURING DIVISION 
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SAE AUTOMOTIVE 
DRAFTING 


— .. 


Society of Automotive Engineers, Inc., 485 Lexington Avenue, New York 17. N. Y. 


Please send me the new, third edition of the SAE Automotive Drafting Manual. 
It is priced at $8.00 to both members and non-members. 
NOTE: Please add 3% city sales tax for deliveries in New York City. 


__.CHECK OR COUPONS ENC. NAME 
__BILL COMPANY COMPANY__ 
__BILL ME COMPANY ADDRESS 


__.FREE CHECKLIST OF SPECIAL __FREE CHECKLIST OF CRC REPORTS 
PUBLICATIONS AND MEETINGS PAPERS 
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Announcing .. 


GON g REGH 


DELCO IAD 


High Quality From the leading manufacturer of power transistors, new Silicon Power Rectifiers 

to meet your most exacting requirements. Even under conditions of extreme 
temperatures, humidity and mechanical shock, these diffused junction rectifiers 
continue to function at maximum capacity! Thoroughly dependable, completely 
reliable—new Delco Rectifiers are an important addition to Delco Radio's high 


Extreme Reliability quality semiconductor line. 


High Performance 


Conservatively rated at 40 and 22 amperes 
for continuous duty up to case temperatures of 150°C. 


NORMAL 
MAX. TEMP. FORWARD ‘DROP REVERSE CURRENT 


IN1191A 1.2V at 60 amps. 5.0MA 
1N1192A 1.2V at 60 amps. 5.0MA 
1N1193A , 1.2V at 60 amps. 5.0MA 
1N1194A 1.2V at 60 amps. 5.0 MA 
1N1183A 1.1V at 100 amps. 5.0 MA 
1N1184A 1.1V at 100 amps. 5.0MA 
1N1185A 1.1V at 100 amps. 5.0MA 
1N1186A 1.1V at 100 amps. 5.0 MA 


yo - 
Jaq" 20 NF -24 at 150° C case temper- 
ature and rated PIV 


For full information and applications assistance, contact your Delco Radio representative. PB E LLCO 


Nework, New Jersey Chicago, Illinois Santa Monica, California 


1180 Raymond Boulevard 5750 West 51st Street 726 Santa Monica Boulevard 
Tel: Mitchell 2-6165 Tel: Portsmouth 7-3500 Tel: Exbrook 3-1465 Feo D | O 


Division of General Motors * Kokomo, Indiana 


440 --+-— 1000 MAX 


}-.800 MAX —+ 


L 
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MECHANICS UNIVERSAL JOINT 
DIVISION, long recognized as a leader in 
the universal joint field, is proud of its 
position as a prime source for these com- 
ponents of Ground Support Equipment 
for Missiles. Used in the Army’s Hawk 
Loader, MECHANICS rugged power 
backs the nation’s defense. 


Acceptance of MECHANICS ROLLER 
BEARING UNIVERSAL JOINTS for these 
important jobs in the National Defense 
Program is an indication of the reliability 
of MECHANICS to develop and produce 
products to meet the most exacting 
requirements. 


If your building programs call for rugged, 
durable and exacting joint assemblies, 
call on MECHANICS engineers to help 
you design and build these features into 
your product. 


MECHANICS 
UNIVERSAL JOINT 
DIVISION 


Borg-Warner 
2022 Harrison Ave., Rockford, Ill. 


Export Sales: Borg-Warner International 
36 So. Wabash, Chicago 3, Illinois 
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U. S. Army Hawk 


Surface-To-Air 
Missile and Launcher 





lf Your Product Uses Seats... 


PIONEER 


SENTRY 


HEALTHWAY 


UTILITY PANEL CRAFT 


Select Advanced Styling 


Custom-designed seats, made exclusively for your 
mobile equipment, will keep your fine products years 
ahead in eye and sales appeal. 


Maintain Proved Quality 


Expert craftsmanship and thorough inspection assure 
you of the exact type of controlled-quality that will 
provide you with every profitable advantage. 


Specify Unmatched Engineering 


Our skilled engineers, all highly-qualified to give you 
complete recommendations, may hold the answer to 
your seating design and production problems. 


Write, Call or Wire for Specific Data 


MILSCO MANUFACTURING COMPANY 


2728 North 33rd Street © Milwaukee, Wisconsin 


in performance e durability « economy 


BENDIX ELECTRIC FUEL PUMP 
PAYS OFF IN PERFORMANCE 


When your job calls for a fuel pump, think first of 
Bendix. Over the years the Bendix* Electric Fuel Pump 
has proved itself with outstanding, dependable perform- 
ance under stress conditions. In tests conducted under 
U. S. military supervision, it functioned efficiently at 
temperatures ranging from +114° F. to —76° F. The 
Bendix pump is easy to install and service, has a 
built-in pressure release, delivers more gallons per hour, 
and positively prevents vapor lock. To repeat, the 
Bendix Electric Fuel Pump pays off in performance. 


Write for descriptive folder and specifications. 
*Reg. U. S. Pat. Off. 


Bendix-Elmira 


Eclipse Machine Division 
Elmira, New York 


SAE JOURNAL 
THE 


AUTHORITY 
ON 
AUTOMOTIVE 
AND 
AIRCRAFT ENGINEERING 


SAE JOURNAL 
485 Lexington Ave., N. Y. 17,N. Y. 


CHOOSE THE PRODUCT 
WHOSE BUILDER THINKS ENOUGH 
UU Ue a 
PROVIDE THE EXTRA VALUE OF 


CONTINENTAL RED SEAL POWER 


fontinental Motors [orporation 
MUSKEGON * MICHIGAN 
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30 MILLION OF THESE JET-FORMED SPHERES IN 
EVERY INCH OF BEARING SURFACE! 


JET PROCESS BLASTS MOLTEN ALLOY 
INTO UNIFORM PARTICLES . . . so small 


that thirty million will form a thin layer 
only one inch square! This sintered layer 
is the bearing surface of Federal-Mogul 
sleeve bearings. 


Molten copper-lead, alloyed to exact 
specifications, is poured into a special 
inert-atmosphere reaction crucible. Here 
it’s blasted by a high-speed fluid jet to 
form the dense powder shown at left. 


Because of the uniform particle size of 
this powder, the bearing surface of each 
F-M copper-lead sleeve bearing has pre- 
cisely the same alloy composition and 
high adhesion to the steel backing as 
every other F-M bearing of the same 


alloy type! 


YOU CAN SEE THE CONSISTENT SIZE 


in the photomicrograph. What you can’t see 
is the consistent alloy composition which 
produces uniform bearing properties and 
performance in any alloy type. 


Federal-Mogul makes engine bearings for 

every condition of speed and load. You can 

select from among five different sintered 

copper-lead alloys, all permanently bonded 

to precision-formed steel backing. Our 

Engineering Department is available to you 

for consultation or recommendations: on 

bearing design and application. For more 

information, write Federal- 

Mogul Division, 11031 Shoe- EDERA Steel backed bearings with a selection of many different alloys for vir- 
maker, Detroit 12, Michigan. Ftloqutl tually any bearing application—Plain and bimetal bushings in bronze, steel or aluminum. Precision 


thrust washers in solid bronze, or sintered alloys on steel (one or both faces). Rolled split spacer 
tubes in steel, aluminum or stainless. 


Sita eu 8) DIVISION OF 
Tree Eiademe §=FEDERAL-MOGUL-BOWER 
OR a rede) BEARINGS, INC. 
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SOUTHWEST 


“Monoball 


SELF-ALIGNING BEARINGS 


% o=- 

PLAIN TYPES ROD END INT. st a 
TYPES | THE 

© PATENTED U.S.A 


wnt mains Bese Saas 


CHARACTERISTICS aT 
ANALYSIS RECOMMENDED USE 


: For types operating under high RECO iY Y ai 0 
Staintece Stes! Sell end Ruse temperature (800-1200 degrees F.). are 
Chrome Alloy Stee! Ball For types operating uncer high radial ; — 
and Race ultimate loads (3000-893,000 Ibs.). ia 


wk 
Bronze Race and Chrome For types operating under normal loads r “= ) a 
Steel Ball with minimum friction requirements. 


Thousands in use. Backed by years of service life. Wide variety of 
Plain Types in bore sizes 3/16” to 6” Dia. Rod end types in similar 
size range with externally or internally threaded shanks. Our Engi- 
neers welcome an opportunity of studying individual requirements 
and prescribing a type or types which will serve under your demand- 
ing conditions. Southwest can design special types to fit individual 
specifications. As a result of thorough study of different operating 
conditions, various steel alloys have been used to meet specific 
needs. Write for Engineering Manual No. 551.Address Dept. SAE60 


SOUTHWEST PRODUCTS CO. 


1705 SO. MOUNTAIN AVE., MONROVIA, CALIFORNIA 


Do you want GET "FOLLOW-THROUGH" with 


An SAE Emblem Hobts HOUR METERS 


Top performance and long service depend on timely 

“follow-through” of the maintenance you recommend 

for your Lapel? OPERATING TIME is the only accurate basis for 

planned maintenance — oil change, lubrication, 

ee P filter replacement, overhaul, inspection, etc. Only 

. Distinguishes you TIME on ¢ —— indication of total engine op- 
eration in all speed ranges 

=e SAE member HOBBS HOUR METER provides the accuracy needed 

for “follow-through” of recommended maintenance 

Is an attractive helps confirm in use the built-in qualities of your 

. product. A true electric timing instrument, it shows 

gold-filled clutch- operating time in hours and minutes — NOT a revo- 

back pin lution counter 
HOBBS HOUR METER also sets up a realistic basis 


for buying and selling used equipment, renting and 


Costs only $1 50 leasing, service contracts. Models available for both 
plus DIRECT CURRENT and ALTERNATING CURRENT 


15¢ Federal tax for delivery COMPLETE LINE OF PRESSURE SWITCHES 


in the United States and 5¢ : Industry approved for a wide range of ap- 
plications — single circuit and dual cir- 


_ von = delivery ™ cuit; single terminal and double terminal; 
ew Tor ity oe ranges of 3-6, 7-14 and 15-60 psi 
"ig retested at 150 psi. 


Also manufacturers of shock-mounted head, 
GOLD on BLUE .... Member Grade tail and dash lights for off-the-highway 


GOLD on RED ....... Associate Grade equipment. 

GOLD on WHITE Junior Grade Distributors in Principal Cities 
WRITE FOR CATALOG 600 

Order from: 


Society of Automotive Engineers 
485 Lexington Ave., New York 17, N. Y. 
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YESTERYEAR... Plaster was Plaster 


Scene typical of the original gypsum quarries in the 
neighborhood of Paris—hence “Plaster of Paris” 


TODAY... it's BESTWALL 


A Bestwall product for each plaster need. 


The complete line of Densites and Bestwall 
Plasters provides the solution to each of your 
plaster requirements. When new plaster ap- 
plications arise look to Bestwall Research for 


the answer. 


NEWEST development from BESTWALL RESEARCH 
SUNFLOWER MOLDING PLASTER L. E. 
(LOW EXPANDING) 2 


A special formulation incorporating the advantages r y ( 
Field Experience of low expansion in a molding plaster at no extra RSS AYE 
cost ae 
+ | 
High plasticity, faithful reproduction of detail, and SUNFLOWER 


4 


Customer Needs uniform quality characteristics of this new plaster 


+ make it the ideal material for general purpose work oe] 


in the plaster shop. 


Modern Research if 
+ Sunflower Molding Plaster L.E., destined to be the 


workhorse of the plaster shop, and the full Densite 


Modern Plants line are produced at the same plant. This means 
mixed cars of these products can be obtained at 
— no extra cost. 


Full Line of 


Bestwall Industrial Products. 
proot Gyps Call your Bestwall Representative for the full story. 
FIRE Um 


ort aa SIWA | BESTWALL GYPSUM COMPANY 
ern’ Nr 


Ardmore, Pennsylvania 


IND ycts 
USTRiay PROP Plants and offices throughout the United States 
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+ INDEX TO ADVERTISERS + 


A 


AC Spark Plug Div., 

General Motors Corp. 
AiResearch Industrial Div. 
AiResearch Mfg. Divs. 
Allegheny Ludlum Steel Corp. 
American Brakeblok Div. 

American Brake Shoe Co. 
American Sealants 


Bearings Company of America 
Bendix Aviation Corp. 
Eclipse Machine — Fuel Pump 
Eclipse Machine — Stromberg 
Carburetor 
Products (General Sales) 
191, 192, 193, 
Bendix Westinghouse Automotive 
Air Brake Co. 165, 
Bestwall Gypsum Co. 
Bethlehem Steel Co. 
Borg & Beck Div. 
Borg-Warner Corp. 
Bundy Tubing Co. 


Cc 


Chicago Rawhide Mfg. Co. 
Clark Equipment Co. 
Cleveland Steel Products Corp. 
Continental Motors Corp. 


D 


Dana Corp. 139 
Delco Moraine Div. 

General Motors Corp. 172 
Delco Radio Div. 

General Motors Corp. 182 
Delco Remy Div. 

General Motors Corp. 152, 153 
Douglas Aircraft Co., Inc. 126, 127 
Dow Corning Corp. 136 
E. I. du Pont de Nemours & Co., (Inc.) 

Elastomers Div. 149 


E 


Eastman Mfg. Co. 
Electric Wheel Div. 

Firestone Tire & Rubber Co. 
Enjay Co., Inc. 


F 


Federal-Mogul Div., Federal- 
Mogul-Bower Bearings, Inc 
Firestone Tire & Rubber Co. 176, 


G 


Garlock Packing Co. 
General Motors Corp. 
B. F. Goodrich Chemical Co. 


H 


Harrison Radiator Div. 
General Motors Corp. 

Hartford Machine Screw Co. 
Div. Standard Screw Co. 

Heli-Coil Corp. 

John W. Hobbs Corp. 

Holcroft & Company 


International Harvester Co. 
International Nickel Co. 
International Packings Corp. 


J 
Johnson Products, Inc. 


. 8 


Keuffel & Esser Co. 
Kohler Co. 


L 
Lipe Rollway Corp. 
Luber-Finer, Inc. 


M 


Marlin-Rockwell Corp. 
Mechanics Universal Joint Div. 
Borg-Warner Corp. 
Midland-Ross Corp. 
Milsco Mfg. Co. 
Morse Chain Co., Div. 
Borg-Warner Corp. 
“A Borg-Warner Industry” 


N 


National Seal Div., Federal- 
Mogul-Bower Bearings, Inc. 
New Departure Div. 
General Motors Corp. 


oO 


Olin Mathieson Chemical Corp. 19 
Orscheln Lever Sales Co. 155 


P 


Packard Electric Div. 

General Motors Corp. 179 
Perfect Circle Corp. 2nd Cover 
Performance Measurements Co. 132 
Purolator Products, Inc. 161 


R 


Reichhold Chemicals, Inc. 

Reynolds Metals Co. 

Rockford Clutch Div. 
Borg-Warner Corp. 

Rockwell Standard Corp. 
Transmission & Axle Div. 

Rollway Bearing Co. 

Ross Gear & Tool Co., Inc. 


S 


Schwitzer Corp. 
Sealed Power Corp. 
Silicones Div. 

Union Carbide Corp. 
Southwest Products Co. 
Stackpole Carbon Co. 
Stolper Steel Products Corp. 


= 


Thompson Ramo Wooldridge, Inc. 
Ramco Piston Ring Div. 180 

Timken Roller Bearing Co. 4th Cover 

The Torrington Co. 22 


U 
U. S. Rubber Co. 
(Naugatuck Chemicals) 
United States Steel Corp. 


w 


Wagner Electric Corp. 162 
Warner Automotive Div. 

Borg-Warner Corp. 145 
Wausau Motor Parts Co. 3rd Cover 
Webster Electric Co. 133 
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‘INSIDER 
INFO 


...on Enjay products 


for the 
Automotive Industry! 


¢ Butyl Rubber—the fabulous rubber that 


stays alive! 
¢ Polypropylene—the exciting new thermo- 
plastic that does new and versatile things. 
¢ Paramins®—top-quality additives for 
fuels and lubricants. 


EXCITING 
NEW 
PRODUCTS 
THROUGH 


PETRO- BUTYL 


CHEMISTRY 


ENJAY COMPANY, INC., 15 West 5ist St., New 
York 19, N. Y. Akron, Boston, Charlotte, Chicago, 
Detroit, Los Angeles, New Orleans, Tulsa 
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Cooperative Research 


pers this wide range of products 


CHICAGO 
RAWHIDE 


a. mea 8 


SHAFT-TYPE OIL SEALS More than 20 
types, forming thousands of size 
combinations for shafts from 4” 
to 50” O.D., are available — the 
majority from stock. These seals 
are used for the vast majority of 
shaft sealing problems from 


STANDARD END FACE SEALS For sealing 
problems outside the capabilities 
of shaft-type seals, C/R End 
Face Seals are recommended. 
They require minimum face con- 
tact pressure, create minimum 
friction and give unsurpassed 
performance under the most 
severe conditions. Available in 
two series —long and short — 
from %” to 4” shaft diameter 
suitable for internal and external 


SIRVENE SYNTHETIC RUBBER PRODUCTS 
The advanced level of compound- 
ing and molding elastomers 
achieved by C/R Sirvene En- 
gineers is widely known. They 
will design, compound and pro- 
duce a part to your exact speci- 
fications of hardness, elasticity, 


C/R INDUSTRIAL O-RINGS A full range 
of C/R O-Rings in standard in- 
dustrial sizes and compounds is 
now available from stock. Sizes 
are keyed to the new uniform 


C/R METAL BELLOWS SEAL This seal is 
designed to provide a positive 
type end face seal operating at 
temperatures, speeds and in 
mediums which preclude the use 
of organic materials. It is par- 
ticularly suited to the sealing of 
cryogenic, high energy fuels and 
highly corrosive mediums com- 
mon to rockets, missiles and tur- 
bine applications such as LOX, 
fluorine, hydrogen peroxide and 


simplest dust exclusion to high- 
speed, high-temperature fluid re- 
tention and foreign matter ex- 
clusion under rugged operation 
where high sealing efficiency 
must be maintained over long 
service life. 


pressures to 500 p.s.i., temper- 
atures to 500° F., and peripheral 
speeds to 15,000 F.P.M. Write 
for Bulletin EF-100. 

OTHER END FACE SEALS C/R continues 
to make special End Face Seals 
for heavy-duty applications and 
severe dirt conditions as in track 
rollers and final drives in tanks, 
track-type tractors and similar 
heavy-duty machinery where 
shaft speeds are relatively low. 


and resistance to aging, tem- 
perature, oils or chemicals — 
with consistent uniformity and 
quality. A typical list of products 
includes oil seal packings, dia- 
phragms, cups, boots, gaskets — 
to name but a few. 


dash numbering system, SAE 
Recommended Practice 568 as 
well as the 6227, 6230 and 6290 
series sizes. Write for Bulletin 
OR-57. 


other highly active chemicals. 
The face surfaces are precision 
lapped for positive sealing and 
minimal friction. At any given 
pressure, the seal can be designed 
to maintain proper and constant 
face loads. It orients to eccen- 
tricity and will withstand torques 
beyond those ever likely to be en- 
countered, Write for Bulletin 
MBS-1 for complete data, 


CHICAGO RAWHIDE MANUFACTURING COMPANY 


1237 Elston Avenue 


Offices in 55 principal cities. 
In Canada: Manufactured and Distributed by Chicago Rawhide Mig. Co. of Canada, lid., 
Brantford, Ontorio. Expert Sales: Geon International Corp., Great Neck, New York 


Chicago 22, Illinois 


See your telephone book 
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No Matter How Special Your Needs... 


IT PAYS TO PUT YOUR BRAKING 
PROBLEMS UP TO BENDIX 


Whether your needs are for complex, highly 
specialized braking systems or big-volume 
production units, you’ll find that Bendix 
Products Division measures up as the best 
source of supply. 

For more than forty years we have been 
providing solutions to customers’ problems 
in the braking field. Right now we have 
more than 400 different types of vehicle 
brakes in current production! So, chances are 
good that we are already building the 
particular type brake you need. If not, we 
can develop specialized brakes for you .. . 
in minimum time and at low cost. 

The name Bendix stands out as a symbol 
of braking progress . . . because we have 
developed better braking by innovating, 
not imitating. For decades vehicle manu- 
facturers have come to Bendix at South 
Bend with their braking problems. More 
than a generation ago, Bendix introduced 
four-wheel braking systems. Since then, 
every vehicle built has benefited from 
Bendix’ braking developments— including 
hydraulic, mechanical, duo-servo, non- 
servo, and twinplex brakes. 

Another example of Bendix braking lead- 
ership is power braking—pioneered by 


Bendix as a result of years of research, 
engineering, and testing on every type of 
automotive vehicle. 

No one else in the world does as much 
brake research and development work as 
Bendix. We particularly emphasize pre- 
testing and pre-proving of new brake designs 
and continuing development of current 
designs as new techniques and materials 
become available. The effects of such 
critical factors as temperature, load, torque, 
shock, and speed are exhaustively checked 
—both with special electronic instrumenta- 
tion in the laboratory and by special 
mobile “‘laboratories’’ under actual field 
operating conditions. Net result: the Bendix 
customer always gets a proved product. 

So, whatever your braking needs, think 
first of Bendix—the number one brake 
manufacturer. Call or write our Customer 
Application Engineers for information and 
advice. You’ll find it pays. 


Bendix pivision South Bend, IND. 





Got a piston ring problem? A lot of people with piston ring problems come to 
WAUSAU first because WAUSAU is a pioneer producer and designer of quality 
piston rings, sealing rings, valve seats and other precision parts—serving the major 
manufacturers of gasoline and diesel engines, automatic transmissions, compressors, 
and hydraulic units. This has been going on for nearly forty years, but today’s 
WAUSAU products are being manufactured in a brand new plant that’s as modern 
as tomorrow in every respect. May we tell you more about our products, our en- 
gineering and development service and our plant facilities? Write or call... 


WAUSAU MOTOR PARTS COMPANY ° Scnctieia, wisconsin 


AMERICA’S MOST MODERN PISTON RING PLANT © PISTON RINGS © SEALING RINGS © VALVE SEAT INSERTS © PRECISION PRODUCTS 





Automotive engineers know the trade-mark 


TIMEBEN' Is 
QUALITY 


A car can’t be better than its bearings. And in 
bearings, there’s just one name for top quality— 
Timken® tapered roller bearings. 

Your engineers know this. They know from ex- 
perience that Timken tapered roller bearings give 
trouble-free performance that keeps customers sold ; 
on test stands Timken bearings consistently dem- 
onstrate their superiority. And they know that 
Timken bearings’ dimensional uniformity provides 
faster and easier assembly and adjustment. 

All this is no accident. Starting with the finest 
bearing-quality alloy steel available, Timken 


TIMKEN “GREEN LIGHT” BEARINGS MEAN: 
e Lower Prices 
e Lower Warranty Costs 


e Lower Costs of Assembly 


“Green Light” bearings are produced in the most 
modern bearing plant in the world. The result is 
a bearing of uniform high quality and capacity that 
costs no more—actually costs less in the long run. 

So if you’re looking for ways to cut warranty and 
assembly costs, ask your engineers about Timken 
bearings. Specify “Timken” instead of a part 
number. You'll get the benefit of 60 years’ con- 
centration on just one kind of bearing. The Timken 
Roller Bearing Company, Canton 6, Ohio. Cable: 
““Trrosco”’. Makers of Tapered Roller Bearings, 
Fine Alloy Steels and Removable Rock Bits. 


BETTER-NESS rolls on 


tapered roller bearings 








